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Another US software guru... 



There are plenty of US software gurus 
who aren’t billionaires, as Tom Moffat 
found on his recent trip. In his Mad¬ 
house column this month Tom tells the 
story of Eric Meyer, whose shareware 
word processor VDE is used around 
the world—but he still hasn’t given up 
his day job... (See page 30.) 


Hard disk on a chip’ 



National Semiconductor’s new 
NM29NI6 flash memory device 
packs 16Mb (two megabytes) of data 
into a high-density chip running 
from a single 5V supply. It’s been 
dubbed the 'hard disk on a chip’... 
(See page 110.) 


On the cover 

Our main photo this month shows 
FPC artist Aristea Kartsonas with 
some of VAF’s new range of kit 
speakers for audiophiles (see our re¬ 
view starting on page 8). The smaller 
photo shows our new economy Sur¬ 
round Sound Decoder project (see 
page 68). Photos by Greg McBean. 
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LETTERS TO - 
THE EDITOR ■ 


Already available 

In the Information Centre of your 
December 1994 issue, Mr Grygorowicz 
of Rowville, Victoria enquired about an 
engine temperature alarm and Peter Phil¬ 
lips made several suggestions — but why 
re-invent the wheel? 

Past National President of the Inventors 
Association of Australia, Charles Smith, 
OHM, invented just such an alarm and it 
has been marketed by Utilux as catalogue 
number H41000/E2, ‘Thennalarm’. 

‘ThermalarnT senses the temperature 
of the metal in the engine and sounds an 
alarm whenever the metal temperature 
exceeds the safe running level. 

Buzz Cousins, 

Past Federal President, IAA, 

Balwyn, Victoria. 

‘Mu Follower’ 

The Mu Follower topology used in the 
valve preamplifier in your issue of Oc¬ 
tober 1994, (pages 60 - 63) particularly 
interests me. I have used an identical ar¬ 
rangement, (except for valve types) 
operated at a B+ of 600 volts, to obtain 
the large grid drive required for the out¬ 
put stages of two 90-watt valve power 
amplifiers operating in split load con¬ 
figuration. The designs for these 
amplifiers were realised in recent years to 
make good use of a long term accumula¬ 
tion of transfers, valves, etc., — it was 
either use it all, or junk it! 

My ‘Mu Follower’ circuit orginates 
from C.T. Murray (‘Low Distortion 
Single Ended Push-Pull Audio Amplifier’ 
— Proc. I.R.E. (Aust.) March 1960). I use 
ECC83 (12AX7) valves, driven directly 
by cathode followers to minimise the 
large input capacitance and to eliminate 
coupling capacitors. Both this and the 
high gain allow for considerable stable 
feedback from the ‘Mu Follower’ outputs 
back to the grids of their drivers. 

Output valve groups, in parallel 
push-pull, are 4xEL34 and 6x6L6, 
with positive grid drive from direct 
coupled 6SN7 cathode followers, 
which in turn are driven by the ‘Mu 
Followers’ (on which input 
capacitance loading is thus minimal). 

Output valve screens are maintained at 
cathode potentials (for correct pentode or 
tetrode operation), by centre tapped 
chokes supplying their B-f and by large 


capacitors connected to the relevant 
cathodes. To extend the ‘linear’ signal 
range, bootstrapping is applied, in one 
amplifier, to the 6SN7 drivers of the 
6L6’s (which afford a correct convenient 
B+ source) and in both amplifiers, partly 
to the ‘Mu Followers’. 

Such a low gain, low distortion out¬ 
put stage reduces the needful amount of 
overall feedback, taken from the output 
transformer secondary to an earlier 
voltage stage. 

The various direct interstage cou¬ 
plings also improve the low frequency 
stability margins for this feedback. 
With separate power supply units for 
the amplifiers, each pair groups nicely 
on the base of a speaker stand giving 
compactness and short speaker leads 
(25cm), as well as considerable inertial 
stability for the stand. 

Power delay relay circuits afford 
thorough preheating of all the valves 
— strongly recommended for long 
valve life. 

R.B. Nevin, 

Christchurch, NZ. 

DMM appreciated... 

I would like to thank Electronics 
Australia for the HP 973A multimeter 
(EA subscription competition). I was 
surprised to hear about the prize, as I 
had no idea there was a competition 
running! I am of course delighted and 
very grateful. 

The multimeter is a vast improvement 
on the one I had been using which had 
very limited features (it cost about 
$30) and as I am embarking on 
several years of medical research, 
which will almost certainly involve 
some electronic work. I'm sure it will 
prove to be extremely useful. 

Thank you very much once again. 

Dr John Loadsman, 

Camperdown, NSW. 

...and another 

I would like to thank Electronics 
Australia and Hewlett Packard for the 
great digital multimeter that 1 have won, 
in a recent subscription promotion. The 
meter will be of great value as it is 
capable of performing true RMS meas¬ 
urements and able to measure dBm levels 
for use with adio line level adjustments in 
PA equipment, etc. 
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It was a pleasant surprise to receive the 
letter from Federal Publishing Company 
notifying me of this win. 

Peter Kutas, 

Shortland, NSW. 

Protection circuitry? 

In the December 1994 issue of EA, the 
‘Discovery’ series: Flash Dash article 
notes that 6V or less is vital for the 
circuit’s continued functional existence. 
We wonder why the designers didn’t put 
in a simple 5 V regulator and then run the 
circuit off 9V? The same paragraph of 
cautions includes a reverse polarity warn¬ 
ing for the battery’s hook-up. What’s 
wrong with a protection diode? It’s not 
exactly an expensive component. The 
‘discovery method’ of learning the use¬ 
fulness of these little circuit extras can be 
expensive and frustrating. 

We’ve done some ‘discovery learning’ 
on retail electronics gear designed to be 
run off DC.The first experience was with 
a TEAC ‘ghetto blaster’ without reverse 
protection circuitry. Its power ICs didn’t 
appreciate a -12V supply. The repair and 
addition of a protection diode cost $75. 

We recently did some more ‘discovery 
learning’ with a very neatly designed 
Panasonic answering service which runs 
off a 12V plug pack. Not all plug pack 
jacks are wired with positive and nega¬ 
tive the same way around, so it’s easy to 
mix up plug packs for various gadgets 
which use such a plug pack, and thus 
reverse the supply polarity. A brief bout 
of-12V on the answering service resulted 
in a dead one, with most of the logic 
chips gone. An even more expensive 
error: $130 for a new one, this time. 

Mistakes like ours should not result 
in major appliance failure. We expect, 
for example, to have protection against 
engine failure in our cars from inadver¬ 
tent use of leaded fuel in an unleaded 
engine. It is made physically difficult to 
make the error. Surely the electronics 
industry should be able to provide inex¬ 
pensive circuitry to protect their gear 
from similarly inadvertent mistakes made 
by their customers. 

Returning to the ‘Discovery’ series: 
as educational circuits, surely the 
teaching of good design includes, 
rather than ignores, protection cir¬ 
cuitry for the end user. 

Linda White and Gavin Wright, 
Durham Lead, Vic. 

Letters published in this column ex¬ 
press the opinions of the correspon¬ 
dents concerned, and do not 
necessarily reflect the opinions or 
policies of the staff or publisher of 
Electronics Australia. We reserve the 
right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 

VIEWPOINT 



Amateur licence fees: 
the battle continues... 

In the March issue, you may recall, I commented here on the proposal by the 
Spectrum Management Authority to increase radio amateur licence fees, as 
part of its overhaul of licensing for all spectrum users. Despite my attempts to 
be as objective and as fair as possible, I managed to upset quite a few amateurs 
in the process. 

Mind you, I did make a couple of unfortunate errors of fact, as quite a 
few people were quick to point out (some of them not very nicely!). One 
was to claim that amateur licence fees hadn’t risen for about 10 years; this 
is certainly wrong, as they’ve risen from $23 pa in 1986 to $37 pa in 1995. 
My apologies for this inadvertent mistake — I should have checked, rather 
than relying on memory. 

My other error, it seems, was to suggest that there had been ‘prolonged 
negotiations’ between the SMA and representatives of the WIA, which had 
resulted in the whittling down of the proposed new fees from an original 
‘formula’ figure of around $500 down to a figure of around $70. I’ve 
since discovered that to describe the negotiations as ‘prolonged’ was 
wrong; in fact they seem to have been relatively short, and unfortunately 
delayed. In retrospect, ‘last minute negotiations’ would have been a more 
appropriate description. 

Although all kinds of theories seem to have been circulating in amateur radio 
circles regarding the reasons for these negotiations having been delayed and 
curtailed, I believe it’s not in the best interests of amateur radio to explore this 
further here. Suffice it to say that from what I’ve been able to learn, the WIA 
itself must shoulder a good deal of the responsibility for what happened. 

In any case, events have moved on. Once it became clear that the proposed 
fees could be as high as $71, a ground swell of protest built up among 
amateurs as a whole, who sent large numbers of letters to their MP’s as well as 
petitions to the Minister. As I write, this plus pressure from the WIA seems to 
have resulted in the Government deciding to reduce all of the new amateur 
licence fees to a flat rate of $51, corresponding to around half of the SMA’s 
proposed rises. 

Not surprisingly, many amateurs are still not satisfied. Now that the 
whole issue of fees has been raised again, they’re determined to apply 
renewed pressure for abolition of amateur licence fees altogether. And 
that’s their right, of course. 

As I said here in March, I do believe that you could build a good case for 
abolishing amateur licence fees. Regardless of how much total spectrum space 
is currently allocated to amateurs, and quite apart from the valuable roles 
played by amateurs in times of natural disaster, one can indeed argue that 
the amateur bands are in the nature of internationally sanctioned ‘spectrum 
parks’, which allow innovators of all ages to gain important practical ex¬ 
perience in radio, data and satellite communications, and data processing 
technology — at little or no real cost to the public. Encouraging innovation 
of this kind is surely something that Australia must do, if we are to main¬ 
tain our status as the ‘clever country’... 

The NSW Division of the WIA has been active in promoting this view, as 
have others in the amateur radio movement. I wish them every success. 

Jim Rowe 
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What's New in 

VIDEO and AUDIO 



New hi-fi speaker 
range from DALI 

Danish hi-fi loudspeaker system 
maker DALI has released a new range 
known as the Blue Line series. The new 
range complements the firm’s existing 
Red Line models, and offers high 
quality reproduction at competitive 
prices. All systems are based on bass 
reflex enclosures, with dome tweeters 
employing a coated cloth dome and fer- 
rofluid damping and cooling. 

There are five models in the new 
range. Smallest is the model 102, a 
compact two-way bookshelf system 
with a single 6.5" woofer in each 315 x 
255 x 210mm box, and rated at 60W 
continuous (100W peak). 

Then comes the model 103, also a 
two-way bookshelf system but with a 
single 8" woofer in each 450 x 260 x 
250mm box and rated at 70W con¬ 
tinuous (100W peak). 


The model 104 is the smallest floor¬ 
standing system, and is again a two-way 
type with two 6.5" woofers in each 870 
x 270 x 216mm box. This system is 
rated at 120W continuous and 150W 
peak, with a sensitivity of 93dB 
(2.83V/lm), a nominal impedance of 
4Q and a rated response of from 43Hz 
to 25kHz +/-3dB. 

Larger again is the model 107, a 
three-way system with a 12" woofer and 
4" midrange driver in each 960 x 300 x 
280mm box. The woofer employs a spe¬ 
cial four-layer voice coil with high 
utilisation ratio’, and a double centre 
cap to minimise resonances. This sys¬ 
tem is rated at 100W continuous/150W 
peak, has a sensitivity of 92dB 
(2.83V/lm), a nominal impedance of 
412 and a rated response of from 43Hz 
to 18kHz +/-3dB. 

Top of the range is the model 109, 
again a three-way system but with two 
10" woofers and a 5" midrange driver in 


each 1050 x 380 x 300mm box. Each 
woofer operates in its own bass-reflex 
enclosure in this system, giving excep¬ 
tional bass performance and power han¬ 
dling capability. The 109 is rated at 
from 20 to 500W, with a sensitivity of 
93dB (2.83V/lm), a nominal impedance 
of 4Q and a rated response of from 
42Hz to 18kHz +/-3dB. 

Retail prices of the new DALI sys¬ 
tems range from $698/pair for the model 
102 to $2298/pair for the 109, with the 
model 104 system positioned at 
$ 1098/pair. 

Further information is available from 
Scan Audio, 52 Crown Street, Rich¬ 
mond 3121; phone (03) 429 2199 or fax 
(03) 429 9309. 

Philips and Sony propose 
multisession music CD 

Philips Electronics N.V. and Sony 
Corporation have announced that tenta- 


Personal TV projector available 

Recently released in the USA, the Virtual Vision ‘Sport 
100’ personal Projection TV system is now also avail¬ 
able in Australia. 

Virtual Vision Sport is described as a portable TV 
receiver with what is effectively a ‘big screen’ virtual colour 
image, built into a high-tech headset. A special optical sys¬ 
tem within the ‘glasses’ part of the headset reflects full- 
colour images into the user’s eyes — creating a ‘floating’ 
picture which appears to be quite large, and some metres in 
front. At the same time, the user can see their normal en¬ 
vironment so they don’t become disorientated. The headset 
also provides built-in high fidelity earphones, yet only 
weighs a total of 140 grams. 

The VHF/UHF TV receiver section of the Sport 100 is 
built into a small belt pack, along with the antenna, controls 
and rechargeable batteries. A small cable links the belt pack 
with the headset, allowing the user a high degree of 
mobility. 

The Virtual Vision Sport will also accept video from a 
VCR, camcorder or laser disc player, allowing it to be used 
as a personal multimedia viewer. Shortly it may 
also be compatible with computers and video games, as a 
‘virtual reality’ display. 

The Australian RRP of the Virtual Vision Sport 100 is 
$1199. For further details circle ... on the reader service card 
or contact the sole distributor for Australia and New 
Zealand, Selandia Pty Ltd of 10 Webbs Lane, Somerville 
3912; phone (059) 776 035, or fax (059) 778 468. 
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tive basic specifications for the new 
multisession music CD (also referred to 
as ‘CD Plus’) are available for evalua¬ 
tion and consideration by record and 
computer companies. Said proposed 
specifications will define a multisession 
type of prerecorded (stamped) CD disc. 

The proposed new basic specifica¬ 
tions for multisession CD would open 
the possibility to combine existing CD 
standards on one disc. A multisession 
music CD combines normal audio 
tracks with additional CD-ROM infor¬ 
mation. The audio tracks will be 
recorded in the first session, whereas the 
additional information will be recorded 
in the second session. 

The development of the first step of 
the proposed multisession music CD 
format now has been completed. In 
order to finalise the multisession music 
CD format Philips and Sony will con¬ 
tinue to consult with record and com¬ 
puter companies in order to attempt to 
achieve compatibility with major mul¬ 
timedia personal computer platforms, 
such as Multimedia PC’s and Macin¬ 
tosh computers. 

Midi system with 
Dolby Pro-Logic 

Kenwood’s latest M-969M and M- 
868M midi systems are claimed to make 
home theatre a reality, as they offer both 
Dolby Pro-Logic Surround Sound and 
Dolby 3 stereo. When configured with a 



Super Drive 
VCR with G-Code 

Panasonic has recently released a 
new VCR which is part of its Super 
Drive Video Cassette Recorder 
range. The NV-SD400A is a four 
head mono machine with long play 
record and playback and like all 
Panasonic VCRs it has a one piece 
aluminium die-cast chassis. 

It includes G-Code programming, 
which is growing in popularity with 
consumers. G-Code programming al¬ 
lows the user to enter a code into the 
VCR via the remote control which in¬ 
structs the VCR to record a particular 
program. The G-Code numbers are 
now published in a number of leading 
television guides. 

The NV-SD400A is the first 
Panasonic VCR to feature A1 
(Artifical Intelligence) On-Screen 
display. The On-Screen display 
guides the user through the opera¬ 
tions with step-by-step instructions 
on the TV screen. It includes tuning^ 


video system such as a VCR or laser 
disc and connected to a TV set, videos 
come to life with the crisp dialogue and 
dramatic surround sound as intended by 
the film maker. 

The vanguard M-969M model boasts 
Kenwood’s novel ‘omni-directional 
speakers, which radiate sound to every 
comer of the room. Each speaker is two 
speakers in one — a full range three 
way speaker system and an omni-direc¬ 
tional speaker that radiates the sound 
through the use of a 90° reflector. 

Both models offer four channel 
amplification, with 80 watts/channel for 
the main speakers, 12 watts for surround 
speakers and 10 watts for the centre 

G-Code programming, ‘Four key’ 
programming, clock setting and a 
demonstration mode. It also dis¬ 
plays warning messages if a mistake is 
ma de — for example, ‘Please use a 
cassette with tab’ if you are trying to 
record a program. 

AI (Artificial Intelligence) ‘Crystal 
View Control’ is also included. This 


speaker. In addition, both systems are 
configured with a subwoofer output for 
extended bass response. 

A ‘depth control’ feature hrings the 
vocalist forward or backward, creating 
realistic soundstage depth. Both models 
also feature a 13-band equaliser/ 
spectrum analyser, 30 pre-set AM/FM 
stereo tuner, double cassette deck Dolby 
HX-Pro/Dolby B/C and seven CD filing 
system CD player. 

Both models are covered by a two 
year warranty (12 months on CD laser 
pick-up) and have an RRP of $3299 (M- 
969M) and $2499 (M-868M). For fur¬ 
ther information on Kenwood’s new 
midi range ring (02) 746 1888. 

new technology automatically checks 
the tape characteristics and compen¬ 
sates the heads to provide optimum 
picture quality even on repeatedly 
used video tapes. 

The Panasonic NV-SD400A is 
available from leading electrical 
retailers for a recommended retail 
price of $729. 
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VAF UPGRADES 
ITS SPEAKER KITS 


South Australian firm VAF Research has 
loudspeaker systems, with the release of its 
tried out some of the new models... 


just revamped its very popular DC range of hi-fi kit 
new Series II’ models. Here’s what we found when we 


by JIM ROWE and ROB EVANS 


Regular readers of EA may recall that 
in the November 1992, we published an 
article by Philip Vafiadis, chief designer 
and managing director of VAF Research, 
explaining the philosophy behind the 
development of his then-new DC series 
of high quality speaker kits. The article 
gave valuable insights into modern 
speaker system design, and helped to ex¬ 
plain why the DC series of kits went on 
to become extremely popular. 

At the time, VAF Research very kindly 
sent us samples of the DC series models, 
which we were able to test using our 
Audio Teknology ‘LMS’ PC-based test¬ 
ing system, and also evaluate subjective¬ 
ly by listening to them in typical home 
listening room environments. And we 
were very impressed; the overall perfor¬ 
mance of each model was very smooth 
and clean, and gave evidence of careful 
choice of drivers, thorough design and 
high quality manufacture. Inevitably 
both bass response and power handling 
capability improved with the larger 
models, but even the smallest system 
gave a very good account of itself. 

On the whole, then, the original DC 
Series models seemed to offer impres¬ 
sive performance. As VAF was also of¬ 
fering the kits at quite reasonable prices, 
this made them especially attractive; and 
accordingly we were not surprised to 
hear that they’d become very popular. 

But clearly Philip Vafiadis hasn’t 
been resting on his laurels, because he 
has just released a new ’Mark II’ range 
of DC Series kits, to replace the 
original models. Louis Challis 

reviewed one of the new systems_ 

the DC-7 Mkll — in our April issue 
and was quite favourably impressed. 

This month we’re having a quick look 
at three of the new models, and compar¬ 
ing them with the earlier DC Series sys¬ 
tems. The Mkll models concerned are 
the DC-5, a compact sealed system with 
three drivers in each enclosure; the DC- 
7, a larger floor-standing vented system 
with three drivers per enclosure; and the 
even larger DC-9, with five drivers per 
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enclosure. We looked at the ‘Mkl’ ver¬ 
sions of the DC-5 and DC-7 in 1992, but 
the DC-9 is an addition to the range. 

Overall improvements 

According to the VAF literature, the 
new Mkll series has been designed to 
provide improved performance in many 
different areas. These include flatter fre¬ 
quency response, lower total harmonic 
distortion (THD) and intermodulation 
distortion (IMD), better resolution of 
sonic detail, greater dynamic linearity at 
all levels and frequencies, improved 
transient response and transient decay, 
higher power handling and improved 
resistance to heat and humidity. 

One major contributor to this im¬ 


proved performance is the use of a new 
and specially designed 130mm woofer, 
offering a larger linear excursion 
capability and optimised magnetic field 
out of the gap. The new woofer also in¬ 
corporates a rubber roll surround of im¬ 
proved stability, a mica impregnated 
polypropylene cone and optimised cone 
geometry, mounted in a rigid and non¬ 
resonant die-cast frame. In addition, the 
four-layer high temperature voice coil is 
wound on an aluminium former, with a 
secondary spider support described as 
‘enclosing a precise volume of air’. 

A second major feature of the new 
models is a new 25mm metal dome 
tweeter, again specially designed, with 
a precision ground dome mounted in a 



™f. DC ‘ 5 ^closures are visible in the centre of this shot with the Dr 






very compliant rubbery roll surround. 
A double chamber construction is used 
for improved damping, and the tweeter 
also incorporates an accurately posi¬ 
tioned diffuser plate for wide and even 
dispersion. 

Other factors which VAF credits for 
contributing to the improved perfor¬ 
mance of the Mkll models are improved 
first-order crossover design with im¬ 
pedance and frequency response com¬ 
pensation, the use of high voltage 5% 
tolerance capacitors and air cored 1% 
tolerance resin-bound inductors; and 
higher quality internal hard wiring. 

By the way, all kits in the new series 
have pre-assembled crossover modules 
and are available either with, or without 
VAF’s own fully built and finished 
cabinets. If you purchase a kit with the 
cabinets, all that you have to perform 
yourself is the final assembly process. 

Whereas the original DC-Series kit 
cabinets had a distinctive ‘grey pebble 
finish', which people tended to either 
love or hate, all of the new Mkll models 
use a very high quality two-pack black 
lacquer finish. The exception is the smal¬ 
lest DC-1 system, whose boxes are of 
die-cast aluminium and finished in black 
powder-coat enamel. Apart from this 
model, the cabinets are made from high 
density MDF board, with full mitreing 
for virtually invisible joints. In all cases 
the front grilles use acoustic cloth and 
are attached using sturdy plastic ‘ball 
and socket' fasteners. 

Another feature of the new series is 
heavy-duty gold plated input terminals, 
on all but the DC-1 model. 

Overall, VAF says that as well as of¬ 
fering an excellent standard of finish 
the new models also offer very consis¬ 
tent acoustic signatures, and essentially 
‘true audiophile' performance at low 
prices rather than merely good value 
for money... 

The DC-5 Mkll 

The DC-5 Mkll is the smallest of the 
three new models we were sent for this 
review, with each enclosure measuring 
480 x 295 x 160mm (H x D x W). Like 
its predecessor, this system is intended 
for either bookshelf use, or with the 
cabinets mounted on small floor stands. 

Two of the 130mm woofers are used 
in each box, with the dome tweeter in the 
centre between them. The boxes are of 
the sealed or ‘infinite baffle’ type, which 
VAF describes as ‘hypersoft sealed' — 
presumably because of the use of 
‘hypersoft’ acoustic foam damping 
material inside. The tweeter is mounted 
flush in the front surface of each box, 
without any felt surround. 


Rated frequency response of the DC-5 
is from 65Hz to 22kHz +/-2dB, as 
measured at 2m on axis using 1/3 octave 
filtering. The rated power handling 
capacity is 30-100W RMS per channel, 
with a sensitivity of 89.5dB at 1W and 
lm. The enclosures have a nominal 612 
impedance with a minimum of 412. 

The quoted price for the DC-5 Mkll 
kits is $449/pair without cabinets (plus 
$19 for freight and insurance), or 
$605/pair with cabinets (plus $23 for 
F&I). It’s also available fully assembled 
for $725/pair, again plus $23 for F&I. 



The rear of each system cabinet. As 
you can see the DC-7 on the right has 
a rear port, while the DC-9 on the left 
has dual terminals for bi-amp wiring. 

The DC-7 Mkll 

Larger than the DC-5 is the DC-7 
Mkll, which is the smaller of VAF's two 
floor-standing models. Here the cabinets 
measure 900 x 295 x 160mm (H x D x 
W). Like the earlier DC-7 the new ver¬ 
sion has the drivers mounted in the upper 
part of the cabinet, although the dress 
grille now covers the entire front for a 
cleaner dine’. 

As with the DC-5 the DC-7 uses three 
drivers per box, with two of the 130mm 
woofers in vertical alignment and a 
tweeter centrally between them. How¬ 
ever as with the earlier DC-7 system the 
new one is a bass reflex design, with a 
rear port. VAF describes it as a ‘hyper¬ 


soft bass reflex', because of the internal 
filling material used for acoustic damp¬ 
ing. The tweeter is again mounted flush 
in the front panel, but in this case it is 
surrounded by a sculpted square of 
acoustic felt, with a ‘multi petal' central 
cutout to control edge reflection and 
peripheral radiation. 

The rated frequency response of the 
DC-7 Mkll system is from 38Hz to 
22kHz +/-2dB, on axis at 2m using 1/3 
octave filtering. The rated power han¬ 
dling capability is 30 - I00W RMS per 
channel, with a sensitivity of again 
89.5dB/l W/lm. The nominal impedance 
is again 612, and the minimum im¬ 
pedance 412. 

The quoted price for a DC-7 kit is 
$585/pair plus $19 F&I without cabinets, 
$749/pair plus $29 F&I with cabinets, or 
$945/pair plus $29 F&I fully assembled 
and tested. An optional floor spike kit is 
available for $20/pair extra. Other op¬ 
tional extras include magnetic shielding 
($50/pair), bi-amp wiring ($50/pair), 
upgraded internal wiring ($35/pair) and 
‘Ultra’ grade crossovers ($85/pair). 

The DC-9 Mkll 

Largest in the new DC-Series kit 
range is the DC-9 Mkll, which has 
floor-standing cabinets measuring 
1230 x 320 x 210mm (H x D x W), 
with a sturdy plinth at the base. A com¬ 
partment at the base of each box can be 
filled with sand or lead shot if desired, 
for added stability. 

Each DC-9 box has five drivers, 
mounted in the upper 60% of the front 
panel. At the top are two of the 130mm 
woofers, then the tweeter and finally 
another pair of woofers. There’s a little 
more space between the woofers and 
the tweeter, compared with the smaller 
models, and the tweeter is further 
recessed — presumably to give a 
closer time alignment with the 
woofers. This model also provides the 
tweeter with a double layer, stepped 
and sculpted felt surround for improved 
control of edge effects. 

The rated frequency response of the 
DC-9 Mkll system is from 38Hz to 
22kHz +/-2dB, at 2m on axis and using 
1/3 octave filtering. It has a rated power 
handling capability of 40 - 150W RMS 
per channel, with a sensitivity of 
90dB/lW/lm. The nominal impedance 
is 812, with a minimum of 412. 

The quoted price for the DC-9 Mkll 
kits is $799/pair plus $29 F&I without 
cabinets, $995/pair plus $48 F&I with 
cabinets, and $ 1299/pair plus $48 F&I 
fully assembled and tested. As before 
there's an optional spike kit ($20), mag¬ 
netic shielding option ($90/pair), 
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Fig.4: Measured impedance plots for the three new VAF systems, with the DC-5 
shown solid, the DC-7 as small dots and the DC-9 as dashes. 


upgraded internal wiring option 
($50/pair) and ‘Ultra’ crossover option 
($ 160/pair). The DC-9 comes with bi¬ 
amp wiring as standard. 

What we found 

First off, we were very impressed with 
the level of finish in the sample DC- 
Series Mkll systems. The original units 
were very good in this respect, but the 
new models are even better. They’re 
quite the equal of most commercial sys¬ 
tems, and would look good in just about 
any listening room. 

To get a better idea of the level of per¬ 
formance enhancement that VAF has 
achieved with the new range, we ran all 
of the systems through our IMP PC- 
based testing system. Since we also had 
access to the original DC-5 and DC-7 
models, we also tested these again with 
the same system to ensure that we were 
making a fair comparison. (By the way, 
for a more comprehensive set of test 
results on the DC-7 Mkll system, refer 
to last month’s review by Louis Challis.) 

The frequency response curves we 
achieved for the DC-5 systems are 
shown in Fig.l. Here the plot for the new 
Mkll version is identified with ‘filled 
circles’, while that for the original ver¬ 
sion has small triangles. The plots were 
taken at lm on the tweeter axis, and with 
1/3-octave filtering. 

As you can see, the new DC-5 is 
noticeably flatter than the original, and 
has a significantly better high-end 
response as well as lacking the original’s 
broad and noticeable dip at around 
1.6kHz. There’s now a much smaller dip 


of about 3dB just above 3kHz, but other- 
wise the response is commendably 
smooth and very gently rising all the 
way to 20kHz. 

The corresponding plots for the DC-7 
system are shown in Fig.2, again with 
the new Mkll version identified using 
‘filled circles’. As you can see the new 
DC-7 is not only about 4-5dB more sen¬ 
sitive than the original, but is again Hat¬ 
ter and with a noticeably extended 
high-end response. As Louis Challis 
found, there’s again a dip at around 
3kHz, in this case of around 6dB, but 
otherwise the response is again quite 
smooth up to 20kHz. 

Our response plot for the DC-9 Mkll 
is shown in Fig.3. Again it’s commen¬ 
dably smooth, apart from a modest dip 
of around 4dB at 2.4kHz, with again a 


gentle rise to about 14kHz and then a 
very gentle roll off. 

Note that all three of these frequency 
plots begin at about 250Hz, due to the 
difficulty in making reliable low-fre¬ 
quency measurements in our test room. 
However we did low frequency checks 
on all three systems, and here again 
largely confirmed VAF’s claimed 
figures. The DC-5 sealed system gives 
a smoothly maintained response down 
to around 60 - 65Hz, while the two 
larger bass reflex enclosures provide 
clean and equally smooth output down to 
around 40Hz. 

Fig.4 shows the impedance plots of all 
three Mkll systems, measured with LMS 
as this program does a better job in this 
area than IMP. The DC-5 plot is shown 
solid, with the DC-7 in small dots and 




Fig.l (top left): The measured frequency response for the 
DC-5 system, with the original model identified with small 
triangles and the new model with black circles. 

Fig.2 (top right): The measured response plots for the 
DC-7 system, again with the original model identified with 
small triangles and the new model with black circles. Note 
the higher sensitivity of the new model. 

Fig.3 (left): The measured response of the new DC-9 
system. Apart from a modest dip at 2.5kHz, it’s 
commendably smooth. 
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the DC-9 in dashes. As you can see they 
again confirm VAFs quoted figures for 
minimum impedance, with the DC-5 and 
DC-7 generally conforming to the 
‘nominal 6Q' description and the DC-9 
to its ‘nominal 8Q' figure. All three cur¬ 
ves show evidence of fairly careful im¬ 
pedance compensation, and there’s 
nothing that should embarrass any 
modem amplifier. But how do these new 
DC-Series speakers sound] After all, this 
is the real bottom line, where 
loudspeaker systems are concerned... 

Well, we tried listening to all three of 
the new systems over an extended 
period, in a typical home listening en¬ 
vironment and using a range of high 
quality, familiar tracks from CDs. The 
amplifier used was Rob Evans' Pro 
Series Mkl, by the way. 

Our basic reaction in each case was 
that the systems were very smooth and 
‘clean’, with excellent transient 
response and low audible distortion 
even at high listening levels. Needless 
to say the DC-9 system with its extra 
drivers and larger cabinets can handle 
more power than the other systems, but 
even the compact DC-5 system gave an 
impressive account of itself. 

The treble response of all three sys¬ 
tems was particularly smooth and free 
from ‘hot spots’, beaming or distortion 
of the stereo imaging, suggesting that 
VAF’s new tweeter really is an excep¬ 
tional performer. 

The bass response was also very 
clean and free from ‘lumpiness’ — al¬ 
though the DC-7 with its rear port is 
naturally a little more sensitive to 
positioning, relative to the rear wall(s). 
And although the plots for both the 
DC-7 and DC-9 systems show that dip 
at around 3kHz, we really weren't 
aware of this in our listening tests. 

Overall, then, we found all three of the 
sample Mkll DC-Series systems par¬ 
ticularly clean and well balanced. 
They’re certainly much enhanced rela¬ 
tive to the original versions, and as the 
originals were already very good, that 
says quite a lot. 

Judging from the samples, VAF Re¬ 
search has certainly lifted kit 
loudspeaker performance to new levels 
with these models. They also compare 
very well indeed with commercial sys¬ 
tems costing considerably more, which 
should make them of great interest to 
anyone seeking to achieve ‘audiophile’ 
performance on a restricted budget. 

Further information on any of the kits 
in the DC-Series range is available from 
VAF Research at PO Box 380, 
Greenacres 5086; or phone (freecall) 008 
818 882. ❖ 





MELBOURNE 

SATELLITES 

■ Ku BAND - OPTUS $995.00 

1.5m Andrew antenna, AzEl mount, dual polarity 
LNBF, 200 channel EchoStar l/R remote satellite 
receiver, 25m RG6U coaxial cable. 

■ C BAND - PANAMSAT $995.00 

1.8m prime focus ground mount antenna, dual 
polarity LNBF, 200 channel EchoStar l/R remote 
satellite receiver, 25m RG6U coaxial cable. 

■ C & Ku BAND - MOTORISED $2499.00 

2.3m KTI mesh polar antenna, C/Ku combined 
feedhorn, 2 x LNB’s, 12 inch jack, EchoStar l/R jack 
controller, and low threshold 2 IF input satellite 
receiver, RG6U coaxial cables, and control wires. 

NEED MORE INFORMATION? 

Phone, write or fax OR 

Use our new fax information* service 

on (03) 738 0590 (from your fax machine) 

* Contains: full product range, specifications, 
transponder list, what's new, etc. 


MELBOURNE SATELLITES 

82 BAYFIELD RD. (PO BOX 901) BAYSWATER, VIC. 3153 

PH: (03) 738 0888 FAX: (03) 729 8276 
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Video & Audio: The Challis Report 


VIVID 3D PLUS 
AMBIENCE ENHANCER 

As a change from loudspeakers and other familiar items, this month we asked Louis Challis to test a 
rather more unconventional product: the NuReality Vivid 3D Plus, which is claimed to use innovative 
technology known as the 'Sound Retrieval System' to enhance the perceived acoustic performance of 
video games, multimedia computers and conventional stereo systems — without the use of any addi¬ 
tional speakers or amplifier channels. Here's what he found... 


The Nureality 'Vivid 3D Plus' is not like 
any of the products which have been sent to 
us for review over the last 25 years. It is cer¬ 
tainly not the smallest, as that honour belongs 
to magnetic phono cartridges. (As an aside, 
the best of those cost considerably more than 
the Vivid 3D Plus.) By the same token, it's 
also not the cheapest product we have 
reviewed, although it comes close to winning 
that accolade. 

Our reason for reviewing the Vivid 3D Plus 
is simply because it is one of the most un¬ 
usual products that we've been offered. If that 
were not enough, it also has managed to cre¬ 
ate a market niche in an area where no one 
had dared to venture before... 

The background of this product is an in¬ 
teresting story in its own right. Back in the 
early 1980's, an enterprising engineer with 
an avid interest in acoustics named Arnold 
Klayman started his investigations into 
psycho acoustics at the University of Califor¬ 
nia. Not content with just sitting in classes 
and learning what others described, he 
decided to initiate his own research into an 
area which interested him. His investigations 
were directed to assessing how human ears 
localise sound binaurally. 

What he discovered wasn't really new, nor 
was it earth shattering. However, his specific 
interest related to how he could electronically 
replicate the way the human ear (or what is 
known as the 'pinna' or fleshy external por¬ 
tion of the ears) modifies the spectral distribu¬ 
tion of the sound energy that is finally sent 
through to the cochlea, and then to the brain. 

What Klayman discovered was that each 
individual has to go through a learning 
process early in life, during which the brain 
learns to interpret the signals that it receives 
from the ears. The two pinnae provide the 
mechanism through which you are able to 
determine, with varying degrees of precision, 
the location of external noise sources which 
we all hear in our daily lives. 

It took Arnold Klayman some time to 
develop a reasonable electronic analog of the 
way our external ears diffract and physically 
filter sound waves. He found that there are 
specific bands of frequencies whose relative 


levels are modified by our pinnae, and the 
modification process is what enables us to 
reinterpret, and thereby localise the original 
direction of those sound sources. 

Of course as you are no doubt aware, no 
two sets of external ears are identical. Yours 
are different to mine, and consequently the 
pre-filtering and frequency selective process 
is unique for each individual. If somehow, or 
for some reason, a different set of ears were 
grafted onto my head, I would have to relearn 
how to interpret the incoming sound waves 
all over again. 

At this point you may well ask how could 
Klayman replicate what / hear, or for that 
matter what you hear? Well, of course he 
couldn't achieve that aim, and that was not 
what he wanted to do. 


His aim was to identify the common fre¬ 
quency selective trends in all of our ears, so 
that he would be able to replicate the trend, 
as opposed to the detail. Having developed 
an appropriate model, he would then be 
able to modify the electrical signal — which 
would then appear to have the spatial char¬ 
acteristics of sound similar to those that 
would occur had two microphones been 
used to record the sound to achieve a realis¬ 
tic stereo image. 

Of course, it mattered not that the sound 
was not a 'true' stereo image sound. All that 
mattered was to create an illusion which 
was sufficiently close to the 'real-world' 
situation that the listener would be satisfied 
with its interpretation. 

Klayman's research had showed him that 
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even a conventional TV set with closely 
spaced speakers, being fed with stereo sig¬ 
nals, produced an audible signal which ap¬ 
peared to be essentially monophonic rather 
than being stereophonic. 


Successful model 


Klayman's model worked remarkably well, 
and most certainly well enough in early 
demonstrations for him to be able to sell his 
technology to the Hughes Aircraft Corpora¬ 
tion. Hughes' interest came as a result of their 
expectations that they would be able to use 
this technology in automotive sound systems. 

The corporate management at Hughes were 
i __j fUm/ owon rparhpH the 


stage of putting the technology to work in 
cars, they demonstrated the attributes of their 
new system to a number of firms. Two of 
those firms, Sony Corporation and Thompson 
Consumer Electronics (which nowadays 
makes RCA TV's), were sufficiently impressed 
to negotiate non-exclusive manufacturing 
rights to what soon became known as the 
Sound Retrieval System or 'SRS'. 

Both Sony and RCA soon integrated the 
SRS system as a basic addition to their top of 
the line TV sets. What they found was that 
even where the left and right channel's 
loudspeakers may only be a metre or less 
apart on the opposite sides of the TV cabinet, 
thev were able to enhance the spatial image 


in a way that no other concept or product 
could match. 

Even though the SRS system apparently 
achieved its primary claims, Hughes decided 
to sell its rights to the product. Apparently 
one of Hughes' senior staff members joined 
forces with another couple of enterprising 
marketing personnel to purchase the rights to 
the SRS system. Having found the capital to 
purchase the rights from Hughes, the com¬ 
pany was saddled with 10,000 units which 
they were unable to sell into the marketplace. 

The company lacked sufficient capital to 
get off the ground until 1993. At that point, 
the original trio were lucky enough to interest 
entrepreneur Thomas C.K. Yuen, who was co- 
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The curves at the very top are those measured for 
the new Reality Vivid 3D plus in the ‘3DM mode, 
processing an incoming mono signal, while the 
lower curves are those measured in the ‘SRS mode, 
processing a stereo signal and for various settings 
of the Space and Centre controls. 
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THE CHAWS REPORT 


founder and former co-chairman of AST Re¬ 
search (the computer company). Yuen was ex¬ 
cited by what he saw and heard, and 
apparently decided to buy in, taking a major 
shareholding in the company. 

With its new-found capital, the company 
was revitalised in late 1993. By early 1994 
the NuReality company, as its manufacturing 
side became known, released its initial 
product line the Vivid 3D series of ambience- 
enhancement systems. 

Now the original systems that Hughes 
Aircraft had developed were large units with 
fancy front display panels, and a selling price 
of US$399. The new Vivid 3D Plus systems 
were minuscule by comparison, with a selling 
price of only a third of the original. 

The Vivid 3D Plus 

The Vivid 3D Plus enclosure is ex¬ 
tremely small, and weighs less than the 12V 
power pack supplied with it. The unit has 
relatively few controls on the small front 
panel; two switches supplemented by three 
rotary controls. 

The ON/OFF switch at the extreme left 
controls the power. The second slider switch 
provides the two primary functional modes, 
which are described as '3DM' and 'SRS'. The 
centre position of this switch provides a 'BYP' 
or bypass mode. The '3DM' stands for '3D 
Mono', while the 'SRS' stands for 'Sound 
Retrieval System'. 

Three small rotary control knobs are 
provided on the right hand side of the small 
front panel. The first provides overall volume 
control. The second is labelled CENTER 
(American spelling), and sets the sensitivity of 
the 'centre stage' component of the signal 
being processed. The third and last control on 
the extreme right is labelled SPACE, and 
modifies the perceived width of the stereo 
signal when operating in SRS Mode. 

The rear panel has an input socket for the 
external 12V AC supply plug, which is at¬ 
tached to a 2m lead at the end of a conven¬ 
tional 240V to 12V power pack. Three other 
sockets are provided. The first two are a 
colour coded pair of RCA coaxial signal input 
sockets, while the third is a miniature 'tip ring 
and sleeve' stereo socket. This provides the 
processed output signal from the Vivid 3D 
Plus, and comes with a matching lead which 
is terminated in a pair of RCA coaxial plugs at 
the other end. 

How it works 

Obviously, I was sufficiently intrigued to 
find out why it works. I was also interested to 
learn why so many other reviewers and 
magazines have commented on its perfor¬ 
mance either favourably, or some cases even 
in glowing terms. 

As I discovered, the 'handbook' provided 
with the Vivid 3D Plus is small, and its text is 
brief and to the point. Essentially it provides 
appropriate basic instructions for the user on 
how to connect up the Vivid 3D Plus module. 

The primary emphasis is on how to use the 
Vivid 3D Plus with computer games and with 
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The response of the Vivid 3D Plus to a 
1kHz tone burst , with the output at the 
top and the input below. 

hi-fi systems, and it provides no useful infor¬ 
mation on how the unit's circuitry works. 

To learn how it functions took me some 
hours of patient measurements and investiga¬ 
tions. That in turn resulted in numerous level 
recordings, many of which initially confused 
the mode of operation of the SRS technology 
incorporated into the Vivid 3D Plus. 

I soon discovered that there are two basic 
circuits in this module. The first and as I 
perceive it, the more novel and interesting, 
is the 3DM circuit which is designed to en¬ 
hance mono signals. The mode of operation 
here is to split the mono signal into two 
separate paths. 

As you will see from the level recording, 
the frequency response of the 3DM 
generated left channel is markedly different 
to that of the 3DM generated right channel. 
With a true stereo signal, the differences be¬ 
tween the signals in the left and right chan¬ 
nels contain the critical auditory signal cues 
which provide spatial information in the 
form of spectral information, with ap¬ 
propriate differences in timing. 


sentially the centre stage information. That 
monophonic information is basically 
equivalent to combining two stereo channels 
into one, and is equivalent to receiving the 
information in the same way that you would 
listen to a 1950 vintage monophonic 
microgroove recording. 

The 3DM circuitry re-equalises the frequen¬ 
cy response of the separate signals in each 
channel. This is achieved by super- imposing 
three broad band frequency peaks on the sig¬ 
nal in the right channel, and in two different 
broad band peaks on the signal in the left 
channel. The re-equalised left and right chan¬ 
nel signals display a completely different 
(revised) spectral balance when compared to 
the original mono signal. As the input signal 
varies, the frequency response and the output 
levels of the new left and right channels vary 
according to their pre- ordained frequency 
response contours. 

When listening to the output, our ears 
automatically seek the appropriate auditory 
clues. What we find is that those clues are 
present more or less where we would expect 
to find them, and 'hey presto', our brains in¬ 
terpret what we hear as being a conventional 
stereo signal. 

Of course the signal which we detect is not 
a true stereo signal, but that doesn't matter, 
because the illusion is created the way it was 
meant to be. The perceived reality is that the 
artificially generated frequency differences in 
the information convey a spatial depth and 
localisation ability which is similar to, but not 
the same as a true stereo signal. 

The 3DM aspect of the circuitry is simple, 
and I believe relatively straightforward. By 
contrast the SRS circuitry is a trifle more com¬ 
plex and took a little longer to interpret both 
how, and why it works. 

For a start the full SRS circuit starts has two 
controls, the most important of which is 
SPACE and the less important the nne 


The data common to both channels is es- 
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MEASURED PERFORMANCE OF NUREALITY VIVID 3D PLUS SYSTEM 
MODEL NO. VIVID 3D PLUS - SERIAL NO 40989 

20Hz to 20kHz-4+1dB 


Frequency response 
Distortion @ 100Hz 


Output 

Level 

2nd 

3rd 

4th 

5th 

6V=0 

81.0 

87.3 

100.9 


-10 

81.7 

85.2 

99.8 


-20 

81.5 

84.7 


_ 

Distortion @ 1.6Hz 




6V=0 

89.4 

77.8 

94.0 


-10 

85.4 

81.2 



-20 

85.4 

80.0 

- 

_ 

Distortion <g> 6.3kHz 




6V=0 

82.0 

79.0 

83.3 


-10 

- 

_ 



-20 

- 

- 

64.1 

_ 


Input impedance 
Output impedance 

Maximum output voltage 

Signal to noise ratio re 6 volt output 


Zin 

Zout 


THD% 

0.01 

0.01 

0.01 


0.013 

0.01 

0.011 


0.015 

0.024 

0.062 

47kohms 

230ohms 


6.5 volts RMS 

= 94.2dB(A0, 90.5dB(unweighted) 





labelled CENTER. When a common signal ap¬ 
pears in both the left and right channels, the 
frequency response of the output circuitry is 
effectively flat and identical in both left and 
right channels. 

But when a significant difference exists 
between the signal in the left or the right 
channel, and the SPACE control has been 
rotated clockwise to some point beyond the 
zero setting, the frequency response of the 
incoming signal is boosted at low frequen¬ 
cies, i.e., between 20Hz and 500Hz, whilst 
the signals between 1kHz and 5kHz are dif¬ 
ferentially attenuated. With increasing 
rotation of the SPACE control the level of 
low frequency boosting is increased’, and 
the degree of unnaturalness of the sound is 
further accentuated. 

With a modest degree of spatial contour¬ 
ing, the sound field is unquestionably en¬ 
hanced, but like many things, too much of a 
good thing may achieve a counter-productive 
result. As the CENTER control is increased, a 
similar result is achieved with a gentle boost 
at the low frequency, a very shallow attenua¬ 
tion in the mid-frequency region, and a fur¬ 
ther modest boost at high frequencies. This is 
achieved in both channels, irrespective of 
whether there is a significant difference be¬ 
tween the two signals of the channels. 

Even when subjected to high input signal 
levels, the output distortion levels were low 
and well controlled. It was apparent that 
modifying the frequency response did not 
result in generating new or disturbing distor¬ 
tion products. 

Listening tests 

After identifying what the Vivid 3D Plus 
system actually does, I decided to take it 
home and evaluate its subjective performance 
with both mono and stereo input signals. 
Connecting the unit up proved to be delight¬ 
fully simple, and I took the output from my 
preamplifier's line output socket through the 
Vivid 3D Plus and its special cables into my 
power amplifier's output sockets. 

I did discover that the miniature tip ring 
and sleeve stereo output socket may not have 
been the most appropriate choice, as it dis¬ 
played some intermittency in its contacts. 
However that may have been the result of 
prior abuse before I received it. 

With the system installed and mono signals 
being generated by the mono control on my 
preamplifier, I selected the 3DM operating 
mode. Comparing the output of a new disc 
with Highlights from The Barber of Seville 
(Sony SMK 53501), I chose track four, with 
some exquisite singing by Marilyn Horne. 

In the original stereo mode, the stereo im¬ 
aging was well defined, and the positions of 
the individual singers could be readily iden¬ 
tified. In the mono mode with the signal 
processed by the 3DM circuity, the effect was 
entirely different. 

The sound had an obvious spatial com¬ 
ponent, but it was different. Had I not em¬ 
barked on an A-B test procedure, I doubt 
that I would have immediately picked the 
difference. Various members of my family 


could not pick the difference until the A-B 
test was repeated. 

The performance in the 3DM mode was 
sufficiently impressive for my son to offer the 
opinion that this system has obvious attributes 
with his computer games, and could he bor¬ 
row it. I declined his kind offer, and moved 
onto the next stage. 

With the SRS mode selected, I played a 
new set of discs from Joseph Haydn's 'The 
Creation', with Bruno Weil and the Tafel- 
musik playing on period instruments (Vivarte 
- Sony Classical SX2K 57965). With the 
SPACE control set to +45° and the CENTER 
position at the zero setting, the resulting 
audible change was quite remarkable. 

The sound field had unmistakably 
broadened out. The music sounded a little 
different in its balance, but the sound was in¬ 
explicably 'richer' and more mellow. I could 
identify the presence of musical instruments 
on a significantly broader sound stage. It was 
as if my left speaker had moved approximate¬ 
ly 1 m to the left, and the right speaker had 
similarly moved 1m to the right. 

But too much of a good thing is not always 
good for you. In this case, too much can be 
positively disturbing. As I advanced the 
SPACE control further clockwise, the spatial 
enhancement of the sound became less well 
defined, and it became blurred. Instead of 
being a pleasurable improvement in quality, it 
became decidedly unpleasant, and I soon 
reverted to a less dramatic degree of spatial 
enhancement. 

• Activating the CENTER control similarly 
achieved an enhancement in the balance be¬ 
tween the centre stage signal and the stereo 
images that were created by the left and right 
channels. Whilst the CENTER position may 
have some value on some discs, it was my 
perception that it offered lesser advantages, 
and certainly less significant attributes than 
the SPACE control. 

I decided to move my two speakers closer 
together (approximately 1m apart), and to 
repeat the exercises of adjusting both the 
SPACE and CENTER channel controls. To my 
surprise, I found that with closely spaced 
speakers, the SPACE control achieved a 
broadening of the sound stage out of all 
proportion to what I would have thought 
was achievable. 

Having heard, and more importantly 
having appreciated what I had heard, I began 
to understand why the more expensive Sony 
and RCA TV sets offer the SRS option. This is 
a decidedly attractive way of making a small 
room into a big room, or a small TV or hifi 
system perform like a more widely spaced or 
larger system. 

Summary 

The Vivid 3D Plus 3DM concept works. It 
works well with mono signals of the type 
which your computer games currently 
generate, and if you are a computer en¬ 
thusiast then you really ought to listen to the 
Vivid 3D Plus, because it will do wonders to 
your system. 

The Vivid 3D Plus SRS system also works. 
On some music it creates images which are 


exciting and aurally rewarding. When used 
judiciously, and with modest advances of 
the primary controls, the sound is not unlike 
that which is provided by a good DSP sys¬ 
tem. Unlike the DSP system which retains 
its original audible sound stage depth, the 
broadening of the sound stage by the SRS 
system is incomparably superior. And of 
course you don't need any additional 
speakers or amplifier channels... 

Some prospective purchasers will immedi¬ 
ately fall in love with the Vivid 3D Plus, par¬ 
ticularly if they are not 'purists'. At $199, this 
is one product that you should audition, as it 
can do wonders to your system. 

The Vivid 3D Plus measures only 127 x 
100 x 30mm, and weighs 190 grams exclud¬ 
ing the 12V power pack. Further information 
is available from the Australian distributor, 
Company 29 Pty Ltd, of 12A Kylie Place, 
Cheltenham 3192; phone (03) 532 5929. ❖ 
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NEW BOOKS 



Auto electronics 

AUTOMOTIVE ELECTRONICS 
HANDBOOK, edited by Ronald K. 
Jurgen. Published by McGraw-Hill, 
1995. Hard cover, 241 x 192mm, over 
670 pages. ISBN 0-07-033189-8. RRP 
$215. 

As the editor of this book notes on the 
back cover, electronic devices and sys¬ 
tems are transforming the automotive in¬ 
dustry, and soon about 15% of every 
car’s value will reside in its electronics 
alone. This makes auto electronics a very 
important and topical subject, as our own 
regular column has shown. 

This new book is aimed at providing a 
comprehensive and detailed handbook 
on the current state of the art. Each of its 
32 chapters has been written by one or 
more acknowledged experts in the field 
concerned, and they cover not only virtu¬ 
ally everything in the modern car’s elec¬ 
tronics systems, but quite a lot of what’s 
coming in tomorrow’s vehicles. 

There are chapters dealing with each 
kind of sensor and actuator, others deal¬ 
ing with microcontrollers, engine and 
transmission control systems, braking, 
traction, suspension and steering control, 
and still others with on- and off-board 
diagnostics, instrument panel displays 
and multiplex wiring systems. In the 
‘Emerging Technology’ section there are 
chapters on navigation aids and intelli¬ 
gent highway systems, electric and hy¬ 
brid vehicles, noise cancellation systems 
and future vehicle electronics. 

It’s certainly comprehensive, and up 
to date. The material is both detailed and 
authoritative, as well, with valuable glos¬ 
saries and bibliographies. 

Frankly it’s the kind of book which has 
been sorely needed, and should make an 


essential reference for anyone who needs 
a sound understanding of this subject. 

The review copy came from McGraw- 
Hill Australia, of 4 Barcoo Street, 
Roseville 2069. (J.R.) 

Shortwave listening 

PASSPORT TO WORLD BAND RA- 
DIO 1994. Published by International 
Broadcasting Services (IBS), 1993. 
Soft cover, 177 x 254mm, 432 pages. 
ISBN 0-914941-30-5. RRP $34.95. 

Shortwave radio listening has been 
around almost as long as radio, and it 
stands to reason that there is now an al¬ 
most unlimited number of services avail¬ 
able. Hence the need for this book. 

Although it contains lists of radio sta¬ 
tions, their location, transmitting power, 
times of broadcast, language and so on, I 
was pleased to find that the opening 
pages of the book explain what to do if 
you have never tuned into a shortwave 
broadcast before. In fact, there’s quite a 
lot of general interest material. 

There’s also quite a large section on 
choosing a suitable radio, including a 
rundown on virtually all the digital port¬ 
ables currently available. Unfortunately, 
being a US publication, everything is 
relative to the US market. 

The section that will probably interest 
those first getting into this activity is 
called First Tries: 10 Easy Catches. This 
refers to those broadcasts (in English) 
that will be relatively easy to ‘flush out’ 
and interesting to listen to. Here you can 
find out the broadcasting time and fre¬ 
quency of a major service, like the BBC 
World Service, as it applies to your loca¬ 
tion (like Australia and New Zealand). 

Then there’s an hour-by-hour guide to 
world band broadcasts. Brief details of 


each service are given, including news 
broadcasts, music, discussion and so on. 

To this reviewer, Passport is an essen¬ 
tial companion for those into world band 
radio. Recommended! 

The review copy came from Craig Ty¬ 
son, Contributing Editor. It is sold by 
Dick Smith Electronics and is probably 
available from other suppliers, including 
technical and larger bookshops. (P.P.) 

Valve data books 

A COMPREHENSIVE RADIO 
VALVE GUIDE, BOOKS 1-5, and 
HANDBOOK OF RADIO, TV, IN¬ 
DUSTRIAL & TRANSMITTING 
TUBE & VALVE EQUIVALENTS, 
published by G.C. Arnold Partners, 
1994. Soft covers, 210 x 146mm, 
around 50 pages each volume. ISBN 1 
898805 + 01 6,02 4,03 2,04 0,05 9 and 
06 7. Price by airmail £3.90 each, or 
£21.50 for the complete set 

The resurgence of interest in restoring 
vintage radio equipment has under¬ 
standably brought with it renewed inter¬ 
est in data on thermionic valves (AKA 
‘vacuum tubes’). This has prompted 
Geoff Arnold and his partner, who pub¬ 
lish the well-known British vintage radio 
magazine Radio Bygones , to republish 
this series of handy valve data books 
which were originally published back in 
the 1950’s and 60’s by Bernard Babani. 

The books are nicely reprinted, and 
collectively cover both English and 
American valves produced over the years 
from 1934 to 1963. And while they’re 
not full-scale valve data books with char¬ 
acteristic curves, etc., they certainly pro¬ 
vide all of the basic electrical data plus 
base connections — which should be all 
that most people will need, nowadays. 
The base connections for each valve are 
on the same pages as its data, too, for 
ease of use. 

In short, the books are likely to be of 
great interest and value to anyone in¬ 
volved in restoring or repairing valve- 
based equipment. This kind of data isn’t 
easy to come by, any more! 

The review copies came from the pub¬ 
lisher, who can supply them direct by 
airmail for the prices quoted (Sterling). 
Their address is 9 Wetherby Close, 
Broadstone, Dorset BH18 8JB, England; 
phone/fax +44 1202 656474. (J.R.) ❖ 
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(THE COMPANY THAT’S BROUGHT YOU THE BIGGEST BREAKTHROUGHS 

IN TV TEST AND MEASUREMENT) 


Everything you need for portable waveform/ 
vector monitoring in the palm of your hand. 

Now you can monitor and calibrate video 
signal quality right at the source, no matter 
where that might be. On location, in the 
studio or behind the rack. You can 
troubleshoot problems faster and easier. And 
ensure a more accurate, more consistent video 
signal, even from remote corners of the 
world...or the corners of your studio. 

The WFM91, a rugged, battery powered 
handheld unit, integrates, a full-featured 
waveform monitor, composite vector display 
and audio waveform viewing. A high quality 
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full colour screen even lets you monitor live 
pictures. 

The TSG95 is a handheld Test Signal 
Generator designed for use in installation and 
maintenance of analog composite video 
systems. The TSG95 supports both PAL and 
NTSC standards. Portability and extensive 
features make it a necessary companion for 
engineers and technicians alike. 

Never have handheld instruments delivered 
so much measurement capability, at such 
affordable prices. To request more 
information, call us today onl-800-023-342. 

Tektronix 
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When I Think Batk 

by Neville Williams 


Radiovision: ‘TV’ of a kind for Melbourne 
— twenty-five years ahead of its time! 

Some time back, a reader inquired as to who had been broadcasting Baird-style visual signals in 
Melbourne around 1930. The appropriate answer, it seems, was a company called ‘Radiovision’, 
headed up by a certain Donald Macdonald — who had been around the Australian wireless industry 
since the pioneering days of Father Shaw, Ernest Fisk and John Balsillie. 


During the decade leading up to World 
War I in 1914, pressure had been build¬ 
ing on the Australian Government 
to set up wireless communication 
facilities to increase the reach of 
the PMG Dept and the Royal 
Australian Navy, and to improve 
communication between the 
various Empire countries. Key 
technical figures at the time were 
Father Shaw with a wireless fac¬ 
tory at Randwick, Sydney, and 
Ernest Fisk acting as the local rep¬ 
resentative of an unlikely duo: 
Marconi (England) and 
Telefunken (Germany). 

Faced with having to make 
major policy decisions, the 
Government of the day had to rely 
on the advice of independent ex¬ 
perts, who were few and far be¬ 
tween at the time — one notable 
figure being Graham Balsillie. 

A Queenslander, Balsillie had 
headed off to England in 1903 to 
study electrical engineering. 

While there, he devised a mag¬ 
netic detector and joined a com¬ 
pany erecting wireless telegraph 
stations in England and Russia. 

He later worked in Germany, 
Siberia and China, before 
returning to England, where he 
formed the British Radio¬ 
telegraph Company to market his 
own ‘Balsillie’ system of 
radiotelegraphy. 

In London in 1911, Balsillie met the 
Australian Prime Minister Andrew 
Fisher, who invited him to return to 
Australia to supervise the planning and 
installation of a network of wireless 


stations for their ‘Communications 
Department’ — the PMG. 


By 1914, Telefunken and Balsillie 
radiotelegraphy stations had been 
erected for the PMG system at or 
near Port Moresby, Thursday Island, 
Cooktown, Townsville, Rock¬ 


hampton, Brisbane, Sydney, Gabo Is¬ 
land, Melbourne, Hobart, Mt Gambier 
(SA), Adelaide, Esperance, Perth, 
Broome, Roebourne, Wyndham 
and Darwin; these plus King Is¬ 
land in Bass Strait were taken 
over from Father Shaw. 

I must confess that John 
Balsillie’s precise role in guiding 
the expansion of Australia’s R/T 
services for the PMG was unknown 
to me, until brought to my notice by 
Ann Moyal’s excellent book Clear 
Across Australia (published by 
Thomas Nelson Aust). 

Donald Macdonald 

I must also confess that I had not 
previously encountered the name of 
Balsillie’s wartime assistant, 
Donald Macdonald, around whom 
this article centres. I am indebted to 
his surviving — and youngest — 
son Robert for a copy of his cur¬ 
riculum vitae, as compiled in 1926. 

Born at Ascot Vale, Victoria in 
January 1883, and after normal 
primary education, Donald Mac¬ 
donald studied electrical engineer¬ 
ing at the Melbourne Technical 
College from 1900 - 1903. This was 
followed by a couple of positions as 
an electrical mechanic in a small 
business environment, after which 
he established a modest business of 
his own majoring on X-ray work 
(1905 - 1907). 

In the latter year, Macdonald joined 
the PMG Dept, working his way from an 
instrument fitter to engineer in the 
Telephone Department, Melbourne 
(1907 - 1912). 



Fig.1: Born in 1883, Donald Macdonald s 
lifespan embraced the very earliest years of 
wireless/radio in Australia. He also oversaw 
the development of the early domestic su¬ 
perheterodyne radio receivers and an¬ 
ticipated the introduction of facsimile and 
television. 
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Telephone Gerrard 3341. 


Watergate House, 

Adelphi, 

Strand, W.CJfc. 

7th December, 1920.- • 

Dear Mr. Macdonald, 

If convenient to you I should like to see 
you operate your machine on Thursday, December 9th, 
about 11 a.m. 

I shall come with Lieutenant-Commander Travis 
and, if you have no objection, two engineer officers. 

Will you please telephone me if this 
arrangement suits you. 

Yours faithfully. 

Head of Code and Cypher School. 

Donald Macdonald, Esq., 

Regent Palace Hotel, 

Glasshouse Street, 

W.l. 


Fig-2: Macdonald's cyphering machine , developed towards the end of WWI, was 
important enough to warrant personal inspection by Britain’s top cypher expert. 
Macdonald later refused an offer of £10,000 from the Japanese Government. 


In 1912, he was regraded to Wireless 
Engineer, Central Staff PMG Melbourne 
(C’wealth of Aust.). From this position, 
in 1914, he became Officer Command¬ 
ing Wireless, Western Pacific, respon¬ 
sible to the Administrator in Rabaul. 

In this situation, Donald Macdonald 
was clearly complementing Balsillie’s 
commission mentioned earlier — the 
more so when Macdonald was assigned 
to the Permanent Naval Forces as an en¬ 
gineer, with the rank of Lieutenant Com¬ 
mander. As such, he became officer in 
charge of all Naval Wireless in the 
Western Pacific. He resigned from the 
Navy around 1921, with a view to em¬ 
barking on a private commercial career. 

In the same period, Macdonald 
visited England and America, intent on 
pursuing the advances in technology in 
those countries, and especially the 
emergence of public broadcasting. He 
had ready access to American 
entrepreneurs and pioneers, including 
V.K. Zworykin, Jenkins, Alexanderson, 
Firth, Captain Ranger and Colby, plus 
key personnel in the film industry. Said 
his son: “In his contact with such 
prominent people, he wasn’t short of 
things to talk about, himself!’’ 

During the visit, he was able to 
negotiate the sale in the US of 
Balslillie’s ‘Flatlite’ patents, and was in¬ 
vited to witness the trials of early radar 
navigation systems in New York Har¬ 
bour in 1921. He also turned down an 
offer to join General Electric, preferring 
to pursue his career in his homeland. 

In 1922, Macdonald set himself up in 
the Equitable Building in Collins Street, 
Melbourne as a Consulting Radio En¬ 
gineer and, as such, spread his attention 
from telegraph stations in the Pacific to 
the new public broadcast stations which 
were being envisaged for Australia. So 
ends his own 1926 career summary, 
recovered from his personal papers. 

A generation gap! 

In an aside, Robert Macdonald 
remarked to me rather sadly that he 
could only read about his father’s 
career. Even in 1926, as the youngest 
child, he was ‘still a kid’ and not really 
able to appreciate much of what his 
‘dad’ was on about. 

He has since discovered that his father 
went to New Guinea with the ANMEF 
Contingent, to assume control of Ger¬ 
man wireless installations in the Pacific. 
He organised the commissioning of the 
station at Bita Paka near Rabaul, and 
recommissioned the one at Nauru. Other 
stations were constructed at Woodlark Is¬ 
land and at the Headquarters in each dis¬ 
trict in PNG. 


All told, and by the end of the 1930’s, 
says Robert, his father had evidently 
been the engineer responsible for the 
construction of more than 40 wireless 
stations of one kind and another. 

By contrast, early in his career, he had 
developed a cyphering machine which 
anticipated Germany’s revolutionary 
‘Enigma’ system by about six years. 
After each transmission, the cypher 
could be scrambled in a random manner, 
adding immensely to the difficulty of an 
eavesdropper breaking the code on any 
given occasion. 

His research came to the attention of a 
Secret Service Unit involving 
codebreakers and cryptographers, under 
the control of the British Admiralty. Set 
up in Watergate House in Adelphi, the 
so-called GC&CS (Government Code 
& Cypher School) had become opera¬ 
tive in 1919 under Alistair ‘The Little 
Man’ Denniston. 

Within a couple of years, however, 
the group became answerable to the 
British Secret Service and the War Of¬ 
fice rather than the Navy, with cryptog¬ 
raphy becoming a tool of international 
politics and diplomacy, rather than an 
instrument of war. 

As noted in the letter reproduced 


herewith, Donald Macdonald was in¬ 
vited to demonstrate his cyphering 
machine to Alistair Denniston in person. 
Nothing came of the matter, however, 
because the war was over, and Donald 
Macdonald was uncomfortable about the 
casual attitude of British and Australian 
diplomats to Japan. His own experience 
in the Pacific area had convinced him 
that Japan could pose an ultimate threat 
to Australia, next time around, and he 
was not prepared to support any action 
which might upgrade Japan’s then rela¬ 
tively transparent cryptography. 

Not surprisingly, when the Japanese 
Government offered him £10,000 for ac¬ 
cess to his cyphering machine in 1920, 
their approach was rejected. Says his son 
Robert: “The course of World War II 
might have been different, if Japan had 
installed an encryption system which the 
Allies were less able to decipher!’’ 

Broadcast stations 

In the mid 1920’s, as mentioned, 
Donald Macdonald turned his attention 
to public broadcasting, acting as a con¬ 
sulting engineer for Associated Radio 
(3AR Melbourne), Central Broadcasters 
(5CL Adelaide) and Tasmanian Broad¬ 
casters (7ZL Hobart) in 1926. His last in- 
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Fig.8: Designed in Melbourne for local sale or home construction, a RTL 
Labs facsimile receiver designed to be fed from a radio set in lieu of the 
loudspeaker. 


and service centre in Wingello House, 
Angel Place, Sydney. It would he 
managed by Don Knock. 

Their receiver range was said to in¬ 
clude a 4/5-valve metropolitan model, a 
5/6-valve country model and an all-wave 
design, which might well have been the 
first of its kind on the local market. The 
receivers would be supplied complete or 
chassis only. 

As I remember, Don Knock wrote 
his share of technical articles and 
was very active in the amateur ranks 
— but was not, to my knowledge a 
marketing man, likely to re-write 
Radiovision's fortunes. 

So what happened to the company? 
In fact, I found the apparent answer in 
one of Donald Macdonald's clips, from 
Smith's Weekly for November 28, 1932. 

Under the heading ‘Will we soon be 
seeing things in our radio sets?’ it 
says that Maguire Television Co Pty 
Ltd and Radiovision (A’Asia) Ltd had 
merged, to set up Teleradio Construc¬ 
tion Pty Ltd (Inc. September 23, 
1932), to take over the business of 
manufacturing and selling radio 
receivers from Radiovision's present 
address: Margaret Street, Richmond. 

The very wording of the heading 
perpetuates the flawed notion of 
television as a kind of peep-show, 
supplementing an otherwise ordinary 
radio program. The article gives no 
information about the Maguire sys¬ 
tem, beyond the fact that it did not 
involve the use of a scanning disc. 

In the Melbourne Herald (February 
23, 1933) an abridged prospectus for 
the Radiovision partner stated that it 
now held priority rights to the Maguire 
system, adequately covered by 
Australian patents. 

It was described as a compact cathode- 
ray system which produced an image on 
a fluorescent screen. Donald 
Macdonald’s name appeared among the 
directors — minus any mention of a 
Managing Director. 


A letter among his papers, signed by 
the Company Secretary, says that on 
May 9, 1934 his fellow directors had 
passed a motion recognising his dedi¬ 
cated service during a difficult period 
marked by a conflict of opinion, by 
limited funds, ill health and ‘crushing 
family misfortune’. 

A major shift in Macdonald’s — and 
the Company’s — concept of the sub¬ 
ject was apparent in an article written 
by Macdonald on ‘Television’, in Lis¬ 
tener In for May 19, 1934. It explained 
the principles of contemporary 
television based on cathode-ray tech¬ 
nology developed by Dr Zworykin — 
another of his early contacts. 


Donald Macdonald and the 
reconstituted Company were on the 
right track at last, although they could 
not have foreseen the intervention of 
WW2, the enormous scale on which 
television was to expand in its own 
right, the on-going hassles over inter¬ 
national standards, and the ultimate 
dominance of the industry by manufac¬ 
turers in Japan and South-East Asia. 

Freed from his everyday commit¬ 
ments at Radiovision/Teleradio during 
the latter part of the decade, Donald 
Macdonald became involved in 
developing medical equipment, 
audiometers, colourimeters, recording 
oscilloscopes and X-ray equipment. 

He also developed a system for 
photoelectric grading of dried fruit, 
to replace the cumbersome manual 
systems. A training studio was also 
set up for would-be radio per¬ 
formers, but it was not commer¬ 
cially successful. 

Donald Macdonald died of a 
heart attack in 1946, while developing 
special techniques for the drop 
forging industry. 

He was a multi-skilled electrical en¬ 
gineer from Australia’s radio history, 
who thoroughly deserves a place in these 
pages. To his son Robert, who made this 
article possible — thank you! ❖ 
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The latest advances in digital photography: 


In many photographic circles, the conjecture continues: will digital imaging replace conventional sil¬ 
ver-based photography? However, for many organisations there is now no purpose in further 
speculation — they are too busy using their digital cameras! 


by BARRIE SMITH 

One of the difficulties in producing 
this story was encountered in the re¬ 
search stage: looking for ‘hands on’, user 
comments about the technology. I found 
that some organisations would not 
respond, remark or even comment on 
their work with digital cameras. 

One Melbourne company — Showads 
— has had nine devices in service for 
two years. Its output includes full colour 
brochures and catalogs for the consumer 
market. By keeping its activities under a 
cloak, the firm’s principals aspire to keep 
ahead of the opposition; for them and 
other closemouthed competitors, digital 
photography is a viable, commercially 
profitable approach to high quality 
image capture. 

The range of digital devices available 
on the Australian professional market 
now covers nearly as many formats as 
conventional film cameras: 35mm, 
medium format and up to 4 x 5. No mat¬ 
ter whether your output is 6 x 9cm busi¬ 
ness portraits or A3 posters, there is now 
an instrument to service that need. 

By the way, 1 use the word ‘device’ 
advisedly. Some units are actually digital 
backs, designed to be attached to 
camera/lens front ends; others are com¬ 
plete entities, with the image sensor and 
processing circuitry built into a conven¬ 
tional camera. 


to describe it as having ‘reproduction 
quality superior to 4 x 5 film'... 

The back, only 16.5mm thick, loads in 
similar fashion to a 4 x 5 film back. 
Focusing and composing can still be 
done on the camera’s ground glass back 
as the digital back slides into the same 
focal plane. 


Because the Dicomed sensor’s image 
diagonal is 75% of film coverage, a little 
adaptation is needed by the photographer 
in lens selection — a 90mm lens be¬ 
comes a 120mm, in terms of view angle. 
Further, the actual exposed image area is 
selectable right down to 1% of the maxi¬ 
mum. The latter size results in a 2MB 


Digital 4x5 

Possibly the most impressive unit cur¬ 
rently in use is the Dicomed 4x5 digital 
camera back. Nominally able to replicate 
a 4 x 5 camera’s output (exposed area of 
96 x 120mm), the unit has an actual 
maximum image area of 72 x 90mm. 
The charge-coupled device (CCD) sen¬ 
sor is 72mm wide, using three rows of 
sensors for red, green and blue (R, G, B) 
which are scanned in a single pass. 

Using 12-micron pixels, its CCD 
delivers a maximum of 6000 x 7520 
pixel resolution in 36-bit colour. The 
sensor’s dynamic range covers more 
than eight f-stops, enabling its US maker 


With a 129.1MB file size, the Dicomed digital back is head on with conventional 
4x5 silver based film imaging. 
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volvement in this field was the construc¬ 
tion of 3LK in 1937 and 7EX in 1938. 

Amongst D.M.’s papers was the fac¬ 
simile of a document which was sealed 
in a concrete capsule, forming part of an 
anchor for one of three cables supporting 
3AR’s 200ft mast. Erected on the Vic¬ 
tory Estate, North Essendon, on land 
owned by the Associated Radio Com¬ 
pany of Australia Ltd, the purpose of the 
station as stated in the document was 
‘the broadcasting of telephony news in¬ 
formation, church services and music’. 

The document was signed by the 
directors and others involved in setting 
up the station — including Donald 
Macdonald. It mentions, by the way, 
that the studios were being installed in 
Elizabeth Street, Melbourne, with a 
landline feed to the transmitter and 
with easy access to the City’s principal 
churches and public buildings. 

Macdonald’s involvement with 7ZL 
was quite different. He had a sentimental 
link with Tasmania, in that he had super¬ 
vised the installation of a communica¬ 
tions transmitter and receiver in Hobart 
in 1912 to provide a link with the Maw- 
son expeditions to the Antarctic. 

Twenty or more years later, with the 
introduction of public broadcasting, he 
circulated a private letter to Tasmanian 
investors whom he judged might be in¬ 
terested. In it, he made the point that 
Sydney and Melbourne had each been 

|m 


granted the right to two high-powered 
‘national’ broadcasting stations, sup¬ 
ported by listeners’ licence fees. The 
smaller capitals were limited to one such 
station under current regulations, with 
Hobart’s 7ZL being in a particularly par¬ 
lous situation. 

Low power, low income 

7ZL had been limited to an output 
power of 1/4-kilowatt and had to com¬ 
pete for about 800 licensed listeners, 
many of whom were attracted by main¬ 
land stations, anyway. Total revenue 
from all sources — licence fees and ad¬ 
vertising — totalled only about £1200. 

He had ascertained that the Govern¬ 
ment would authorise increased power to 
3kW and this, with better studios and 
facilities, should boost the annual 
revenue to at least £6000. 

Present management would consider 
favourably a takeover bid by a new com¬ 
pany, compensated by a share deal, leav¬ 
ing sufficient capital to purchase and 
install high quality American equipment. 
The new company, Tasmanian Broad¬ 
casters Pty Ltd, would have mainly Tas¬ 
manian shareholders, would be based in 
Elizabeth Street, Hobart and would be 
under his supervision as Managing 
Director, reponsible for both business 
and technical management. 

However, while there is no reason to 
believe that Donald Macdonald was ever 
dismissive of his obligations to everyday 
radio technology, as above, there is little 


I 


doubt that he was more fascinated by the 
notion of transmitting images rather than 
sound from place to place by landline, 
cable and/or radio techniques. 

It is evident, according to his son, that 
having met overseas inventors/pioneers 
during the early 1920’s, his father had 
made a point of keeping in touch with 
them in later years, eagerly sharing their 
ideas and their enthusiasm for 
tomorrow’s technology. 

In September 1928, he circulated Vol.l 
No.l of a publication called Radiovision , 
on behalf of TRL (Television and Radio 
Laboratories Pty Ltd) of which he was 
Managing Director. Although described 
as a ‘monthly journal’, the photostats I 
have of Vol.l comprise a single sheet 
folded to provide four pages, to be 
posted to the recipients. The intention 
was to change to a more ambitious for¬ 
mat later, but this was never realised. 

What it was all about 

The first issue carried an explanation 
of the title, ‘Radiovision’. ‘Television’ 
dated back to the 1880’s, it said, when 
vision-related signals were first con¬ 
veyed by telephone line and descibed 
as ‘television’. 

One of Macdonald’s pioneer contacts, 
C. Francis Jenkins of Washington, had 
suggested that this terminology be 
adopted but that vision signals through 
space should henceforth be referred to as 
‘Radiovision’. So that became the title of 
TRL’s journal, and in 1930 of the com¬ 
pany itself. 

Vol.l No.2 (October 1928) carried an 
elementary explanation of ‘Seeing by 
wireless’, and listed eight stations in the 
USA that had been broadcasting ex¬ 
perimental radiovision signals for up to 
six months. They varied in carrier fre¬ 
quency, picture rate and the number of 
lines, but details of the first station to air 
were as follows: 

3XK, Washington, D.C., Jenkins 
Laboratories, 46.7 metres, 6420kHz. 
Forty-eight lines per picture. Fifteen 
pictures per second. Monday, Wednes¬ 
day and Friday, 8 to 9pm, Eastern 
Standard Time. Radiomovies. 

Vol.l No.3 featured the text of a lec¬ 
ture by C. Francis Jenkins, whom it 
identified as ‘the inventor of the mo¬ 
tion picture projector’, as well as a 
pioneer of Radiovision with achieve¬ 
ments in that field dating back to 1913. 
At the time of the lecture, Jenkins’ 
Radiovision station, as above, had been 
active for about six months. 

A separate item in the same issue 
(Nov 1928) noted that the PMG had 
decided to set up a picturegram 
facility between Sydney and Canber- 



Fig.3: From EA December 1969 , this picture shows Gil Miles operating 
transmitting equipment developed by Radiovision for what was effectively an 
early version of modern day fax. 
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ra, to be extended later if commercially 
warranted. 

In December 1928, the editorial 
highlighted — and ridiculed — a state¬ 
ment by the Director of Postal Services 
(Mr Brown) who had warned citizens 
against investing in companies promot¬ 
ing television or radiovision services. 
The editorial insisted that the publishers 
of Radiovision magazine were not 
cranks, but were merely following the 
lead of their American counterparts who 
had been featuring the new technology 
for the past six months. 

Pictures by radio 

Two ‘epochs in a new era’ were an¬ 
nounced in Vol.l No.5 (January 1929), 
the first being that Television & Radio 
Laboratories Ltd had commenced ex¬ 
perimental Radiovision transmissions 
through Melbourne radio station 3UZ a 
few days before, on January 10. It had 
also been announced in the press that 
station 3DB would be radiating test 
transmissions of the Baird system 
‘during next week’. 

(At this point in time AWA had a 
nominal interest in picture transmission, 
as Australian representative of the 
European Fultograph system. According 
to a report by A.K. Box in Popular Hob¬ 
bies (December 1, 1930, p. 15) the two 
companies had merged their interest in 
the technology to achieve uniformity in 
broadcasts by 3UZ and 3DB in Mel¬ 
bourne, 2UE in Sydney and other un¬ 
specified interstate stations.) 

Some of the images being transmitted 
by 3UZ were illustrated in the February 
29 issue. To the question whether such 
images could be a source of enjoyment, 
the editor insisted that the real reward of 
radiovision was in appreciating how the 
images were produced, especially with 
the illusion of motion! 

In different vein, the issue also an¬ 
nounced that the PMG had accepted a 
tender from British General Electric for 
the supply of apparatus for the new Syd- 
ney-Melboume picturegram link. T&R 
had missed out, on what they described 
as ‘another progressive step in the march 
of radiovision!’ 

The following issue (March 1929) 
carried assurance that T&R Labs 
would be manufacturing neon lamps 
locally, in time for hobbyists to com¬ 
plete a radiovision receiver — for 
3UZ, 3DB — ‘before the long winter 
evenings are with us’. 

It also mentioned that the committee 
responsible for the forthcoming radio 
exhibition had decided to exclude 
radiovision apparatus, lest it convey 
the impression to the public that the 



Fig.5: Radiovision shapes could be transformed into ‘moving pictures’ by using 
a moving model or by transferring the images to movie film as above. (See also 
EA for December 1969 and July 1972). 


service was much closer than was actual¬ 
ly the case. 

Radiovision for April 1929 challenged 
the Government to develop the technol¬ 
ogy for Australia, for its potential value 
during wartime. The May issue featured 
snips from films used to create moving 
images for the 3UZ transmissions. 

A super optimist 

In the last but one of the issues of 
which I have a copy, August 1929, the 
Editor points out that, despite the con¬ 
trary opinion of experts, public demand 
had replaced traditional ‘silent’ films 
with ‘talkies’ in cinemas during the past 
three years. A similar reaction could be 
expected once the public realised that it 
was now possible to add a picture to 
radio sound. 

The writer conveniently ignored the 
fact that talkie sound technology was 
sufficiently advanced to complement 


the picture, whereas continuous mo¬ 
tion ‘radiovision’ technology was still in 
its infancy. 

With hindsight, the Radiovision publi¬ 
cation to hand reflects — to this writer 
— fifteen months of futile ‘wishful 
thinking’ on the part of T&R Ltd 
management. 

The irony of the situation was that, 
about this very time T&R had assembled 
a team of capable engineers to head up 
their production of conventional 
receivers, comprising Howard Kingsley 
Love, Lay Cranch and Gil Miles. As 
recorded in Lay Cranch’s biography 
(See EA, June 1994 p.41) they had 
developed an autodyne superhet of the 
very type which helped launch the 
‘golden age of radio’. 

Equipped with just such receivers, 
countless thousands of families across 
Australia would gather round the radio 
each evening listening to plays, amateur 



Fig.7: An original weather map (left) and as received on TRL equipment from 
3UZ (right). It would be useful to farmers, without any accompanying sound! 
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hours, quiz shows etc., drawing on their 
collective imagination to supply the 
visual aspect! 

A quarter-century or more of develop¬ 
mental systems and a world war had to 
happen before the nations — including 
Australia — could settle down to the 
standards, equipment and conventions 
necessary to support radiovision — 
sorry, television — in every home. 

It is apparent from Lay Cranch’s biog¬ 
raphy that he believed Radiovision 
management to be headed in the wrong 
direction. Both he and Howard Love 
resigned, or were pushed — Cranch to 
‘rescue’ a rival receiver manufacturer. 
Love to set up his own company. This 
was at a time of depression, when both 
would have been cautious about chang¬ 
ing jobs! 

(Gil Miles remained with TRL for 
some time, having been involved with 
the radiovision equipment — the kind of 
experimental work that intrigued him). 

Diversity of opinion 

When I put it to Robert Macdonald 
that Love and Cranch could see where 
Radiovision was going astray, he tended 
to agree. 

Yes, it did appear that his father had 
been unduly influenced by pioneers 
like Jenkins and Baird, and genuinely 
believed that Australians should 
generate expertise — and patents — 
such that we would not be dependent 
on overseas when radiovision/ 
television became a reality in the near 
future. (‘Within a year’ — Radiovision , 
October 1928.) 

And, yes, there appeared to have 
been a diversity of opinion at manage¬ 
ment level about planning for this 
hypothetical future. Some contended 
that they should undertake convention¬ 
al receiver production to provide funds 
to meet current needs! 

Troubled times 

From 1930 onwards the picture be¬ 
comes confused, with Donald Mac¬ 
donald a controversial figure, according 
to his son Robert — often opposed by 
associates from whom he might have ex¬ 
pected support. 

In 1930 he experienced personal 
tragedy, in the loss of a sister in the then- 
current polio epidemic, and a son in 
1931. Just ten years later he was to lose 
another son, shot down over Germany 
during a sortie by the RAAF. 

While the public response to 
electrovisual technology fell short of 
Macdonald’s expectations, his clippings 
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from the Victorian press indicate that the 
concept lingered on. 

Popular Hobbies dated December 
1, 1930 carried an article by ‘AKB’ 
— presumably A.K. ‘Boxie’ Box, 
whom I recall, amongst other things, 
as technical editor of The Listener In 
(see earlier reference). 

Essentially, it repeated Macdonald’s 
theme from the ‘Radiovision’ bulletins, 
stressing that the technology was simple 
but capable of elaboration, and that the 
present time slot for its introduction was 
‘fortuitous’. 

In due course, stations would be able 
to transmit sound signals to accompany 
the pictures. In the meantime, diagrams 
like weather maps did not need a sound 
signal, and could be studied to ad¬ 
vantage by farmers a whole day before 
they appeared in the morning papers. 

Elsewhere in the issue was an ar¬ 
ticle by Macdonald discussing the 
construction of an adaptor to convert 
signals from a normal radio receiver 
into a printout. 

In September 1930, picture trans¬ 
mission grabbed the headlines again 
when an acceptable half-tone 
photograph broadcast by 3UZ was cap¬ 
tured by a radio enthusiast in Ballarat 
and featured in the local paper The 
Ballarat Courier. 

A world record? 

A few months later, in November 

1931, a picture of the winning horse in 
the Melbourne Cup was telegraphed to 
newspapers in both Sydney and Bris¬ 
bane, the latter representing what may 
well have been a world record for dis¬ 
tance and transfer time. 

The Lay Cranch biography, mentioned 
earlier, featured a newsworthy event in 

1932, when another rider on another 
horse slashed the ribbon at the official 
opening of the Sydney Harbour Bridge. 

To the public at large, such items 
tended to confuse the methodology and 
parties involved. But they entrenched the 
notion of seeing at a distance — by 
electrical means — with Macdonald and 
Radiovision at the epicentre. 

So what happened to Radio¬ 
vision (Australasia) Ltd? Early on, I 
put this question to Darryl Kasch of 
Maryborough in Queensland, who has 
been cataloguing Australian radio 
manufacturers. Said he: “I really don’t 
know. They seem just to have 
disappeared”! 

A month or so later, he forwarded me 
a lone photostat from The Radio 
Retailer of Australia for July 1932, in¬ 
dicating that Radiovision A/sia Ltd 
were planning to set up a distribution 





















































(megabyte) file size, while a full area ex¬ 
posure can tot up no less than 129.1MB 
— a dimension of some bulk, especially 
when computer downloading and sub¬ 
sequent software manipulation are taken 
into account. 

A span of eight shutter speeds is avail¬ 
able: from 1/8 sec to 1/40 sec. With the 
Dicomed we’re not talking ‘fast action’! 
However, workers in 4 x 5 and other 
large formats rarely call on faster speeds, 
selecting longer exposure times to allow 
smaller lens apertures. 

The Dicomed back can be driven 
from 12V battery power or universal 
voltage AC current. Supplied with the 
back, and linked to it via a dual SCSI 
chain is a 1GB (gigabyte) drive, with 
storage capacity enough for seven full 
resolution exposures. 

Big file sizes and relatively small hard 
drive storage give many photographers, 
new to the technology, pause for 
thought. But in the real world, much 
smaller file sizes can be employed, 
depending on the final output required. 
In like fashion, there is no point shoot¬ 
ing a 4 x 5 film negative to output a 
passport photograph... 

The software supplied with the 
Dicomed is the key to this situation. In 
extracting the required performance 
level from the device, careful control of 
exposure, contrast range, colour balance 
and output level must all be tweaked via 
a PC. The most common computer inter¬ 
face used for this to date has been a 


FURTHER UPDATES 

• Bronica, a long time manufacturer 
of 6 x 6cm SLRs, has entered the 
field of CCD cameras. The major 
difference with their Camphoto 
VX3000 is that the back 197 or 
'head' — outputs a video signal in 
NTSC or PAL from its 1/2" CCD. 
The head attaches to a Nikon F4S 
35mm camera body, so allowing 
conventional 35mm stills, live action 
video or video stills to be shot. 

• A new high end digital camera will 
appear early in 1995, marketed by 
Agfa. The output file size is 24MB 
maximum, yet it's claimed that 
from the 24MB file an AO size four- 
colour poster can be reproduced in 
high resolution... 

• One of the limitations of digital 
photography was thought to be the 
capture area of the CCD. But with 
new stochastic screening technol¬ 
ogy, an image of acceptable quality 
can now be extracted from 10% of 
the final output size. 


Macintosh (virtually of any sort), but 
Windows platforms can now be inter¬ 
faced as well. 

It is quite feasible to run the ‘camera’ 
from a Mac PowerBook with a mono 
LCD screen, shooting colour subjects. 
To take a photograph you first focus the 
subject, take a light meter reading and 
set the lens aperture. At this point, via 
the software, a ‘prescan’ is triggered, 
giving a rough screen representation of 
60 kilobytes. Control data such as colour 


temperature, ISO speed, shutter speed 
(called ‘line scan’) and desired output 
resolution is then fed in. 

As inferred earlier, selection of resolu¬ 
tion level is critical. At 100% resolution, 
using the full sensor area with output at 
300dpi, the camera will shoot a 
129.1MB file. It takes 15mins to place 
the image on the hard drive, with the line 
scan shutter set to 1/8 second capture. 
However, lower settings and faster line 
scans drastically reduce file sizes and ex¬ 
posure times. 

Hands-on test 

Sydney photographer Mike Berceaunu 
made a test run with the Dicomed and 
when asked the hard question “Is it bet¬ 
ter than 4 x 5?”, he answered: 

“Got to be careful there... it doesn’t 
cover the whole area of 4 x 5 film, but it 
covers enough of it to make it useful as a 
view camera — and it’s the first digital 
instrument that allows you to use all of 
the view camera movements.” 

“Resolution? Yes it certainly has 
more than you would use in just about 
any application.” 

Phil George, who runs a fine art 
photographic course at the University of 
NSW, is convinced that “...the quality is 
better than 4x5 — at full res”, adding 
that “those sort of issues are a bit 
problematic, because it depends on the 
device you’re going out to. If you’re 
going out to film it will resolve as well 
as most films, but these days you can go 



Above: Simultaneously marketed by Fuji and Nikon , the 
505/E2 35mm format digital camera benefits from unity 
design and an optical path which allows correct focal length 
coverage. 

Right: Kodak’s DCS420 has 14 x 9.3mm CCD imager with 
1.5 million pixels (1524 x 1012). The camera is able to shoot 
two frames per second in a five second burst , but inhibits 
wide angle lens photography. 
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out to electrostatic devices, thermal 
printers, etc.” 

He and his students rarely take 129MB 
shots: “Most of the time we’re around 
the 20 - 40MB mark. 40MB is enough 
these days, good enough to match a very 
high quality 35mm trannie, or in fact a 
very acceptable 5x4.” 

Ian McKay of distributors Hanimex 
acknowledged that “...general photog¬ 
raphers often say ‘By God, it takes a 
long time’. In pure minutes it’s still a 
short time, because by the time you've 
loaded sheet film and processed it and 
used the couriers and all the rest of it, 
our 15 minutes is a lot shorter. Anyway, 
how many times are you going to shoot a 
129MB file? If you are shooting to finish 
at A4, with a 1751pi screen you are look¬ 
ing at a 30MB file with a 7min 31 secs 
shooting time.” 

Kodak’s DCS420 

Around two years ago Kodak 
launched its DCS200, the first 35mm 
format pro digital camera. The front end 
was a Nikon 35mm camera body, backed 
by a Kodak manufactured CCD, deliver¬ 
ing 24-bit colour. 

In 1994 the DCS420 arrived, and 
found many friends. Its CCD imager is 
14 x 9.3mm in dimension, packed with 
1.5 million pixels (1524 x 1012 pixels). 
Now 36-bit capable (12 bits per RGB 
primary), the camera can capture at ISO 
equivalent speeds of 50 - 400 in colour. 
The DFCS420 has the ability to shoot 
two frames per second, in a five second 
burst. Audio ‘notes’ can be added via a 
built in microphone, and each remains 



Ro I lei’s Digital ChipPack uses a 2048 
x 2048 pixel CCD and records 36-bit 
colour in three exposures, for a total 
of 12MB per picture. The back is 
designed to fit Rollei 6x6 SLRs. 

linked with its image file. Image 
downloading can take 38 secs; the 
camera offers a DOS or Mac interface. 
Hard drive or PCMCIA cards are usually 
linked for storage. A BOMB PCMCIA 
card can store 78 images, each totalling 
4.3MB in uncompressed form. 

The ODIS organisation in Sydney uses 
a DCS420 for business portraits, output¬ 
ting to an E-Print digital printer. Final 
size of each image is limited to 6 x 9cm, 
the quality of which a company repre¬ 
sentative described as ‘not too bad', but 
added “we used a few tricks with light¬ 
ing initially, and had a few hassles with 
the lens’ focal length". 


The CCD sensor’s diagonal measures 
40% that of a 35mm film frame, so focal 
lengths undergo a 2.5x increase. A 
24mm focal length lens becomes a 
60mm, creating a major problem when 
wide angle coverage is required. 

Some owners complain that not all the 
functions of the F90 can be accessed in 
this hybrid Kodak/Nikon device. The 
ODIS operator found he was “limited to 
certain modes, and it’s quite complex — 
but once you've got it working well, it’s 
quite a good camera”. 

The ODIS man also felt that exposure 
and colour control, via the PC and 
Photoshop, was “not all that great. You 
may have a day and a night setting, etc 
— but that’s about all”. 

Photokina 94 saw the model DCS460 
arrive, with a six million pixel CCD 
(3060 x 3060). This camera is capable of 
producing an 18MB file every 12 
seconds. The price will be more than 
double that of the DCS420’s. Interesting¬ 
ly, Kodak plan to use the higher capacity 
CCD in a large format back for the Sinar 
view camera, and the built-in 
microphone will follow with it — this 
writer is looking forward to seeing a 
commercial photographer talking to a 4 
x 5 camera! 

Fuji and Nikon 

Into this (seemingly) happy 
US/Japanese collaboration has 
bounced the Fuji company, with a new 
1.3 million pixel CCD (1280 x 1000). 
The CCD has been built into a newly 
designed Nikon body, similarly con¬ 
figured to the well known F4 model. 
This camera, due in Australia in early 
1995, will be sold by Fuji as models 



The Leaf Lumina camera, with Nikon lens mounting, produces a 26.1MB full scan image from its single pass CCD. 
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DS-505 and DS-515, and by Nikon as 
the E2 and E2s. The difference? The 
DS-515/E2s models can shoot a seven 
frame burst in three seconds. 

Industry talk suggests that Nikon were 
not happy about Kodak’s sourcing 
camera bodies from other than 
‘conventional’ lines of supply, thus 
prompting the Fuji/Nikon liaison... 

The upshot of the new approach is that 
the Fuji/Nikon collaboration attacks one 
of the Kodak-imaged DCS major foibles 
— true focal length retention. 

The Fuji CCD has a 2/3" diagonal 
measurement — similar to Kodak’s sen¬ 
sor. But in setting up the optical path, the 
designers have placed a condenser sys¬ 
tem between the taking lens and the 
CCD. The result is that a real world sub¬ 
ject is now captured full size, with no 
cutoff. As the final image is now smaller, 
there is an increase in its illumination 
level — by three stops. 

In use, the external Nikon taking 
lens is left at a wide open aperture 
and an internal aperture is used to 
control exposure. 

Capable of film sensitivities equivalent 
to ISO800 or 1600, the CCD uses a new 
charge transfer technology, able to tap 
the full sensor area for image pickup. An 
external LCD display oversees metering 
modes, image quality settings and colour 
balance, claimed to allow manual selec¬ 
tion of anywhere between 3000 - 9000K. 

Five uncompressed images can be 
stored on a 15MB PCMCIA card; vary¬ 
ing JPEG compression factors will allow 
the same card to store 21 ‘fine’, 43 
‘normal’, or 84 ‘basic’ resolution im¬ 
ages. Image files can be downloaded to 
both Mac and DOS platforms via an 
RS422 port, or displayed as a video sig¬ 
nal on an NTSC or PAL monitor via an 
RCA connector. The price is likely to be 
competitive with the DCS420. 

Secrecy 

German company Rollei have two 
digital backs designed to suit the 
company’s medium format SLR (single 
lens reflex) models. 

Not much is known about the deploy¬ 
ment of these units in the working world, 
as the best known operators of the 
devices are the Department of Defence 
and ASIO — bodies not known for their 
loquacity. As we all know, ‘loose lips 
sink ships’... 

Covering an area of 41.2 x 35mm, the 
Digital ScanPack is suited for use with 
Rollei 6x6 SLRs or view cameras. It 
can be coupled to Macintosh or DOS 
platforms, outputting 30-bit colour im¬ 
ages in TIFF, RIFF, PICT, IMG and 
other formats. The sensor pixel array is 


5850 x 5000, totalling nearly 30 mil¬ 
lion pixels. Built into the back is a 
three colour filter wheel, calling for 
three sequential scans to capture a full 
colour image. A minimum 8MB RAM 
is required; a 20-second ‘Quickscan’ 
over the full image is captured as a 
prelude to a full 30MB scan, which 
takes 2mins 30 seconds. 

The company’s Digital ChipPack uses 
a 2048 x 2048 pixel CCD, recording 36 
bit colour in three exposures — a total of 
12MB per picture. Tlie back is designed 
to fit Rollei 6x6 SLRs and interfaces 
with Mac or DOS/Windows. 

Leaf Lumina 

An interesting ‘beast’ is the US-made 
Leaf Lumina. Barely larger than a 
Robert Ludlum novel, the device is a 
camera in the full sense of the word, 
fitted with a 35mm lens mount able to 
accept virtually any Nikon lens. The 
array is a single pass 1.75" CCD, 2700 
picture elements wide per colour 
(RGB), scanning with 36-bit resolution 
in 3400 steps. A simple direct viewing, 
but focusing, viewfinder is inbuilt, 
while a full size 72dpi screen preview 
(on a Macintosh) is available within 
20 seconds. The full resolution file of 
26.1MB takes less than three minutes 
to acquire. 

The company’s digital back can be 
fitted to Hasselblad and some view 
cameras. Equivalent colour speed is ISO 
25, in 14-bit colour depth. The triple¬ 
pass CCD array is 1.2" square and 
provides a resolution of 2048 x 2048 
pixels. The final 12MB file can be taken 
to 50cm 2 on a 2001pi screen. 

Another version, called Catchlight, 
operates at an equivalent of ISO 100 
using a single pass CCD and permits 
faster shutter speeds, up to 1/1000 sec. 

Pixellated future 

Obviously, there is vigour in the digi¬ 
tal photography market. Manufacturers 
are producing digital devices to supplant 
or complement conventional silver-based 
units. Camera companies such as Nikon 
are obviously keen to modify their 
product to accept the CCD imagers (as 
witness the Fuji/Nikon venture), while 
there seems to be little hesitation on the 
part of the CCD developers to boost 
pixel density. 

There appears to be market activity, 
sufficient for at least some photog¬ 
raphers to seriously consider investments 
of tens of thousands of dollars in digital 
capture. How long it will be before the 
digital revolution extends down into the 
consumer end of photography is 
anyone’s guess, though. ♦> 


RF MEASUREMENT 
SOLUTIONS 



Rental is the answer 


The Marconi 2965 RF test system 

has the capacity and accuracy to 
test modern communication 
equipment including the GSM 
digital cellular standard. 

Important features include: 

■ High accuracy and high speed 

■ 100kHz - 1GHz RF signal 
generator. 

■ Precision spectrum analyser 
with tracking generator. 

■ Three audio mod sources. 

■ AMPS cellular facilities as 
standard. 

■ GSM testing optional. 

■ FFT audio spectrum analyser. 

Rent for as little as one day to a 
year or more. 

Marconi 

Instruments 

For your copy of the ‘95 
Tech-Rentals catalogue, 
please contact: 


^TECH 
WRENTALS 

AUSTRALIA'S INSTRUMENT 
RENTAL COMPANY 


MELBOURNE_(03) 879 2266 

SYDNEY_(02) 736 2066 

BRISBANE_(07) 875 1077 

ADELAIDE_(08) 344 6999 

PERTH_(09) 470 3644 

CANBERRA_(06) 253 1825 

AUCKLAND_(09) 520 4759 

DARWIN_(089) 810 609 
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Moffat’s 


by TOM MOFFAT 


The man who is NOT 
America’s richest person 




Destination: America. 

Mission: dig up some articles for EA. 
First port of call: Seattle, Washington. 

What to do in Seattle? Well, how 
about a visit to the Boeing company? 
Trouble is, everyone else has already 
done that. Maybe I could take a dif¬ 
ferent tack —like asking them why their 
747 aircraft is so hard to control on the 
Microsoft Flight Simulator. 

Microsoft... hmm. They’re in Seattle, 
too. And Microsoft means Bill Gates! 
He’s said to be America’s richest man, 
and as chairman of Microsoft, he’s seen 
as a visionary of computer technology 
of the future. Trouble is, we’ve already 
heard most of that; the Information Su¬ 
perhighway, computers that will talk 
and listen instead of communicating via 
keyboard and screen. All based on 
Microsoft’s Windows, of course. 

Still, Bill Gates would be a fine 
catch for the travelling journalist. For¬ 
get computers; what’s it like to be the 
richest man in the USA? What’s he 
eat for dinner? What does he do for 
kicks? How does he see the world in 
50 years? What’s Bill Gates going to 
be like in 50 years? 

Yeah, we could have done a pretty 
good interview, but the whole idea hit 
the too hard basket when I read a 
newspaper account of another 
journalist’s adventures in Seattle. He did 
achieve an interview, but before it could 
happen he was required to spend a full 
day at Microsoft’s ‘campus’, undergoing 
what could only be described as in¬ 
doctrination. Vetting of proposed ques¬ 
tions; how to behave with Bill Gates. 
Only then was he allowed into the great 
man’s presence. 

That wasn’t for me, because in the 
first place I never work with prepared 
questions. I prefer to get a good conver¬ 
sation going and then just wing it. This 
technique has given me excellent results 
with people such as every prime mini¬ 
ster from Gorton through Hawke. It was 
good enough for them... 
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Maybe I could do an ‘external’ story 
— Bill Gates in Seattle, but without the 
personal involvement of Bill Gates. So, 
flying over Seattle in a Cessna, I 
thought I’d snap a photo or two. I asked 
the pilot, “Can you show me where Bill 
Gates lives?” 

“Aarh, down there somewhere”, he 
said. Phooey. Too hard basket. 

So, my friends, you’re not going to 
hear about the biggest computer 
software guru in the USA, but the smal¬ 
lest. Or one of the smallest. There are 
lots just like him — one person, work¬ 
ing on his own, but producing world 
class software. Most of these people 
market their stuff as ‘shareware’, 
direct to the end user, where you try 
before you buy. 

Eric Meyer is pretty well known 
around the traps, mostly for his Video 
Display Editor, or VDE. You might 
have heard me mention it before; it’s the 
word processor I’ve used since the 
CP/M days, for all my magazine work. 
Just about every word I’ve ever written 


for Electronics Australia has been 
pumped through VDE, for some good 
valid reasons: it’s small, it’s fast, it’s 
simple, and it’s cheap. 

I also have a commercial, Windows- 
based word processor on this same com¬ 
puter, but it’s big and fat and slow and 
sluggish. I only use it when I must im¬ 
press somebody with a flashy looking 
business letter or fax. For serious creat¬ 
ing writing, where the actual words are 
more important than the appearance, 
VDE wins out every time. 

So who is this Eric Meyer? Well, he 
is ‘officially’ a Lecturer in Science His¬ 
tory at the University of Colorado. He 
is fortunate to live in the town of 
Boulder, which has to be one of the 
greatest spots in the USA — right on 
the edge of the Rocky Mountains and 
just far enough from the big city of 
Denver to enjoy its good points, while 
missing out on its bad points (such as 
smog and traffic jams). 

Now, computer gurus are traditionally 
thought of as nerds, but Eric Meyer cer- 



Eric Meyer , lecturer in Science History at the University of Colorado in Denver , 
who is also world famous as the author of shareware word processor VDE. 





tainly doesn’t qualify. He looks like a 
normal person. He appears to take 
regular baths, and I am led to believe 
he sleeps at night instead of hacking 
away at a computer. He drives a very 
snappy Audi car, which he pilots 
through the streets of Boulder with a 
true expert’s hand. He can even find 
empty parking places. 

Being a centre of academia, Boulder 
is a very international town, and Eric 
Meyer’s main hobby interest is learn¬ 
ing and teaching folk dancing from all 
over the world. So when my daughter 
Fiona and I accompanied him to din¬ 
ner at the aptly named Tom’s Tavern, 
the main topic of conversation was 
music, not computers. 

When people of world renown learn 
that a journalist is coming to town look¬ 
ing for action, they sometimes find it 
easiest to make themselves scarce. But 
not so with Eric Meyer; instead of 
throwing up the barricades, he initiated 
a fast and furious barrage of e-mail on 
the Internet, which eventually resulted 
in him booking all the accommodation 
for us. What more could one ask? 

At the appointed inter¬ 
view hour, Eric turned up at our 
motel, dressed for comfort and carry¬ 
ing a small backpack. 

When I suggested I’d like to get a 
photo of him with a notebook com¬ 
puter, I was going to use mine for a 
prop. But no need; Eric reached into 
his pack and produced his own little 
Toshiba Portege sub-notebook. Have 
notebook, will travel. Definitely one 
of our sort of people. 

So how did a uni lecturer end up as a 
computer programmer? Well, like so 
many of us, he got ‘sucked in’ in the 
early days, wanting to master producing 
the software as well as using it. His first 
computer was one of those funny old 
Osborne sewing machine style portable 
computers, running a Z-80 microproces¬ 
sor and the CP/M operating system. 

Eric first encountered computer 
programming in high school and univer¬ 
sity, where he learned some rudimentary 
techniques in Basic and Fortran. But he 
wanted to go deeper, closer to the 
microprocessor, so that meant learning 
Assembler, or machine code language. 
There weren’t many textbooks around 
in those days, but there were little snip¬ 
pets of Assembler code floating around 
amongst enthusiasts. 

So Eric slowly developed a good 
library of code fragments, for things like 
putting characters on the screen, collect¬ 
ing characters from the keyboard, and 
reading and writing disk files. He 
needed some kind of project to put all 


these things to work, and the result was 
the very first version of VDE. 

The ‘seed’ for VDE was a public 
domain program called ‘Video Display 
Oriented Editor’ or VDO. The As¬ 
sembler source code was published in a 
magazine, and it later made the rounds 
of the computer bulletin boards. When 
assembled, the code resulted in a com¬ 
plete Z-80 text editor only 4K long. It 
illustrated techniques such as writing 
characters directly to the screen instead 
of using the computer’s normal software 
routines. Bypassing all the extra code in 
the computer meant a whole screen full 
of characters could appear in the blink 
of the eye, and that’s the main thrust of 
VDE to this very day — VIDEO DIS¬ 
PLAY editor. 

And, despite the inroads made into 
programming by higher level languages 
such as C, the VDE editor remains one 
of the few modem products still written 
exclusively in Assembler. The reason, 
says Meyer, is that an editor is basically 
a character-oriented device. It collects 
characters from the keyboard, it puts 
characters on the screen. The IBM-PC, 
like the earlier CP/M computers, was 
designed primarily to handle character- 
based data. Both contain special 
hardware character-generator IC’s that 
can take a simple ASCII code and turn 
it into a perfectly formed letter on the 
screen. And this type of operation is 
handled fastest and most efficiently by 
direct use of machine code. 

This brings us to the subject of Win¬ 
dows, where all characters are generated 
as software graphics images; the 
computer’s hardware character gener¬ 
ator is ignored. The advantage is that an 
infinite number of character fonts can 
be used, instead of the one style as¬ 
sociated with a hardware character gen¬ 
erator. So, on the screen, ‘what you see 
is what you get’ and the exact same 
character styles can also be reproduced 
by the printer. The disadvantage is the 
enormous software grunt needed to do 
such a deceptively simple job. 

Within this context, when will we see 
the first Windows version of VDE? Eric 
says, “Not in the immediate future. 
They’ve been trying to kill DOS off for 
a long time now, and it hasn’t happened. 
If I owned stock in Microsoft, or Com¬ 
paq maybe, I would think that’s 
wonderful. [Windows is being 
promoted] because it’s very 
‘business’; every year or two a new 
processor has to come out that’s two 
or three times faster and people have 
to upgrade all their computers or they 
can’t run the latest version of Win¬ 
dows or the latest CD-ROM version of 


their favorite program or whatever it 
is... It’s actually sort of insane. For most 
of the purposes that I use a computer 
for, the software of the mid-eighties was 
probably pretty adequate. ’ ’ 

“I think there are interest¬ 
ing new things happening as far 
as music or sound generally, and 
possibly video; although I have to 
admit that computerised video doesn’t 
excite me as much as it seems to ex¬ 
cite most people.” 

So what about the possibility that, as 
computers develop further into graphics- 
based systems, the hardware-based char¬ 
acter generator is deleted entirely; 
there’s no option other than to go bit¬ 
mapped graphics? How will Eric Meyer 
cope with that? 

“Then I’ll re-write VDE. Sure. If 
things get to the point that that entire 
style of programming is entirely ob¬ 
solete, then I’ll learn a new one. But if 
it gets to the point where computers are 
so complicated and so sophisticated 
that it just really doesn’t make any 
sense any more to be writing your 
own software in anything remotely 
like an amateur way... 

If really the only intelligent alterna¬ 
tive is just to buy commercial 
software because you would have to 
write 100’s of K’s of code even just to 
write a simple utility... If things ever 
got to that point, then I might just give 
up on the programming aspect of it 
and just become yet another consumer 
of computer products.” 

What a sad thought. There must be 
lots of people like Eric Meyer out there, 
cutting good tight code that runs circles 
around the commercial stuff. It would 
be a real pity if computer manufacturers 
finally make their products so compli¬ 
cated that the Eric Meyers of this world 
shove the whole thing into the too hard 
basket. But I would predict that, as long 
as there are people who think like Eric 
Meyer, then simple computers will con¬ 
tinue to be made, marketed, and bought 
by grateful purchasers. 

A case in point is Hewlett-Packard’s 
latest palmtop computer, the HP200. 
It’s got no Windows, although some 
icons are used, and it can run reliably 
and simply as a traditional MS-DOS 
based computer. 

It uses an 80186 microprocessor and 
seems to be closer to the ‘obsolete’ PC- 
XT technology than anything else. Yet 
people are flocking to buy the things, 
and others, including Eric Meyer, are 
writing good tight software, much of it 
in Assembler. It looks like there’s hope 
for us troglodytes yet! ❖ 
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The Greencell 
Battery Regenerator 

Dry cell recharging has been a ‘hot topic’ lately, initiated by the release of the Greencell Regenerator 
and spurred on by other dry cell charger designs, including one by Peter Phillips and presented in 
EA’s January ’95 issue. Peter has since done further research into dry cell recharging, and now he 
reviews the Greencell charger itself. 


The Greencell Regenerator is perhaps 
one of the most controversial products of 
recent times. It is claimed to be able to 
extend the life of alkaline cells by up to 
10 times, which in turn reduces chemical 
waste. On the other hand there’s a school 
of thought which refutes this claim, and 
suggests that such chargers could be 
dangerous, as alkaline cells are not 
designed to be recharged. 

Fairly obviously, negative 
publicity about the charger has 
come from representatives of 
the battery manufacturing in¬ 
dustry, although it’s ironic that 
Greencell market their own 
range of alkaline and zinc- 
carbon batteries. As well, the 
media has joined in, offering 
opinions and test results that at 
best, have left many people 
rather confused. 

So, is the product safe? 

Does it work , and if so, 
how well? We’ll answer 
these questions, but first an 
overall look at the 
Greencell Regenerator. 

The Regenerator 

The Regenerator comes in 
two models. The smallest is 
the Mini, which suits A A and 
AAA cells only. The more 
elaborate (and expensive) ver¬ 
sion is the Maxi, which can 
accommodate AAA, AA, C and D size 
cells. Both models can charge NiCads as 
well as alkaline and zinc-carbon cells. 

The two models differ in size and con¬ 
struction, but are similar in most other 
respects. Each model can take up to four 
cells, and each cell is charged inde¬ 
pendently. The charge status of each 
cell is indicated with a three-colour 
LED: red for unable to be charged, 
amber for charge in process, or green for 
charge completed. Both units are 
powered from a plug-pack, which in¬ 
cludes an in-built LED indicator to show 
if the power is on. 
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While we have no technical details of 
the electronics, a few simple tests reveal 
that the chaige current is a biased AC, at 
a frequency of around 300kHz. The 
charging process of an alkaline (or zinc- 
carbon) cell is terminated when the ter¬ 
minal voltage of the cell reaches about 
1.6V. (Incidentally, a ‘biased AC’ in this 
case means the positive half cycle of the 
charge current has a higher value than 


the negative half cycle.) 

Both units have two selector switches; 
one that selects the charge current and 
the other for selecting either alkaline 
(and zinc-carbon) or NiCad cells. The 
Maxi has three settings for the current, 
while the Mini has two. 

Each battery compartment has the 
negative contact fixed to a slider to ac¬ 
commodate the different cell sizes. 
While this is a neat way to get around 
the problem of making the one compart¬ 
ment ‘universal’, the sliding mechanism 
is a little flimsy, and care is needed to 
avoid bending the sliding mechanism. 

Otherwise the construction is solid and 


well designed. The Mini measures a 
compact 120 x 75 x 40mm and the Maxi 
about 205 x 100 x 65mm (LxWxH). 
Each unit has a transparent lid and the 
case is made of green plastic. The units 
are made in China, under licence to the 
English company Innovations Interna¬ 
tional, a member of the Ringgrip group 
of companies. The chargers are dis¬ 
tributed in Australia and New Zealand 
by Ringgrip. 

A look inside reveals very 
little. The IC numbers are 
blanked out, but it’s obvious 
that op-amps are included in 
the electronics. The assembly 
is clever and very compact. 
Virtually everything inside the 
device is mounted on the 
printed circuit board, making 
assembly relatively 

straightforward. 

I’ll have more to say about 
the technical operation of the 
Regenerator, but now a look at 
whether it does what it’s sup¬ 
posed to. 

Dry cell recharging 

Before reviewing the 
Greencell Regenerator, I 
decided to first examine the 
overall effectiveness of dry 
cell recharging. To do this, I 
used two charging systems: 
the unit I had designed myself, 
and of course, the Greencell 
Regenerator. 

My charger uses a biased 50Hz 
charge current and a 16-hour timer to 
stop the charge process, compared to 
the Regenerator’s biased 300kHz 
charge current and voltage sensing sys¬ 
tem. The results of my tests were pub¬ 
lished in the March ’95 edition of E4, 
with my charger referred to as a 50Hz 
system and the Regenerator identified as 
a HF charger. 

In summary, I found both charging 
systems gave similar results and that 
alkaline cells can most definitely be 



The Greencell Maxi accepts all popular 1.5V dry cells. Up 
to four same size cells can be charged at a time and the 
state of each cell is shown with individual LEDS. 








recharged, in some cases giving a 
considerable extension to their life. 
However, to get the most out of 
recharging dry cells, some rules need to 
be followed. 

The first is to not let the cell discharge 
below about 1.1V. The Greencell charger 
will reject cells with a terminal voltage 
below IV, and my tests confirm that dis¬ 
charging a cell to less than IV makes it 
virtually useless for recharging purposes 

1 also found that zinc-carbon cells 
don't respond very well to recharging, 
although Greencell claims these cells 
can be recharged up to three times. How¬ 
ever from my tests, this does not mean 
their life is increased three times. 

Other findings suggest the discharge 
current has a bearing on how well a 
cell will respond to recharging. The 
time between discharging and 
recharging is also important, as is the 
time between recharging and putting the 
cell back into use. 

But the bottom line is: alkaline 
cells respond well to recharging, allow¬ 
ing users to save money and contribute 
less chemical waste from discarded 
dry cells. As well, an alkaline cell has 
more initial energy and is lighter than a 
NiCad, which makes them attractive 
where weight has to be kept as low 
as possible. But what about NiCads and 
the Regenerator? 

NiCad recharging 

While a NiCad cell is usually charged 
with DC, sometimes a biased AC is bet¬ 
ter, as it will often get rid of dendrites, 
which are internal growths that can 
short-circuit the cell. 

Over recent months I have had great 
success restoring old NiCads by repeat¬ 
ing a charge-discharge sequence. In all 
cases. I’ve used either the Greencell 
charger or my own dry cell charger 
as the charge source. For best effect 
I’ve found that the cells should be 
completely discharged and even left to 
sit for some time with a short-circuit 
across the terminals. 

So, as far as my tests show, the Green¬ 
cell Regenerator does what its maker 
claims: it effectively charges alkaline 
and NiCad cells. However, I do have a 
couple of reservations about the opera¬ 
tion of the unit... 

Is it safe? 

A feature of the Greencell Regenerator 
is that each cell is treated individually. 
Each battery compartment is therefore 
managed by its own circuit, and the time 
taken to charge a cell depends on the 
state of the cell. Charging is only pos¬ 
sible if the cell voltage is above a certain 


value, and is terminated when the cell 
reaches a predetermined voltage. 

This system is claimed by the 
manufacturer to be microprocessor- 
based and to be completely safe. 
Another quite important claim is that 
batteries cannot be overcharged. In 
other words, the claims suggest the 
user can simply put a battery into the 
charger, and leave it. 

But when you read the operating 
manual, you soon realise that the claims 
made in the advertising literature are a 



THE REGENERATOR 
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This is the Greencell Regenerator 
Mini. It accepts AAA and A A size cells 
and like the Maxi, is powered with an 
external plug-pack. 

little fuzzy. The fact is that both models 
of the Regenerator often fail to ter¬ 
minate the charging process. This hap¬ 
pens a lot with NiCads, and quite a few 
times with alkaline cells, particularly 
AAA and AA sizes. 

In fact, I discovered by accident that 
the unreliable nature of this system is 
even hazardous. At one stage during my 
tests I put a number of AAA cells in the 
Mini Regenerator for recharging. As it 
turned out I didn't check them until 
several days later, when I discovered that 
these cells were still being charged. 

But worse still, one of them had burst 
open — spilling chemicals into the bat¬ 
tery compartment, resulting in the usual 
corrosion and general damage cause by 
battery chemicals. Fortunately the spil¬ 
lage was contained in the case of the 
Regenerator, but I had quite a mess to 
clean up. 

I don’t know if overcharging an 
alkaline cell reduces its life, assuming it 
doesn’t split open, but there’s no doubt 


NiCads suffer when overcharged. During 
my tests, I found the Regenerator Maxi 
supplied for this review almost never 
automatically terminated the charging 
process of a NiCad. I ended up timing 
each charge sequence with a stop watch, 
to prevent overcharging. 

As well, because my deep-cycling 
process to rejuvenate the NiCads re¬ 
quired them to be discharged to zero 
volts, I found I had to charge them in 
another charger until the terminal 
voltage reached a certain level. Only 
then would the Regenerator accept 
them for charging. 

In other words, the sophistication of 
the sensing system is, as far as I'm con¬ 
cerned, the worst feature of the 
Regenerator, not its best as claimed by 
the maker. Although less sophisticated, a 
timer like that in my own dry cell 
charger seems to be far more reliable. 

Summary 

Apart from the reservations I've just 
described, both models of the 
Regenerator are easy to use, effective 
and versatile. However, they should 
not be used unattended. You’ll be 
amazed at how much more life you 
can get from an alkaline cell by recharg¬ 
ing it, and I thoroughly recommend 
doing this. It’s a ‘green’ thing to do, and 
you save money!. 

By the way, although not yet readily 
available in Australia, at least two 
manufacturers are now making recharge¬ 
able alkaline cells. It shouldn't be long 
before these are available locally. 

The Regenerators for this review were 
supplied by Dick Smith Electronics. The 
Mini version has the DSE catalog num¬ 
ber M-9509 and retails for $59.95. The 
Maxi (M-9511) retails for $89.95. ❖ 


AUDIOPHILES! 

NEW PRODUCTS FOR 1994 

Shielded Interconnect silver & copper from 
$ 10/metre. RCA plug - $9.00/pair 
See this month issue on NKW all Valves 
Preamplifier and New’ Power Amplifiers in 
preparation. 

Other products include: 

Kimber Caps and cables, MIT caps, 
Wonder Caps, Cerafine Caps, High Quality 
Valves, ALPS Pots, and many others. 

Send $1.00 stamp for Product Catalogue 

PHONE & FAX: (03) 807 1263 
CONTAN AUDIO 
37 WADHAM PARADE 
MT. WAVERLEY, VICTORIA 3149 
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FORUM 


Conducted by Jim Rowe 


Qualifications for service technicians: 
the topic that simply will not die... 



There are some Forum discussion topics that just won’t go away, aren’t there? They seem to take 
on a life of their own, with even one published letter having the ability to prompt another group of 
readers into writing their own responses. Still, I guess that must mean the topic concerned is of 
genuine interest to a lot of people, mustn’t it? 


The thorny subject of qualifications 
for service technicians is very definitely 
in this category, and ever since it 
cropped up again about the middle of 
last year, I’ve been getting a steady 
stream of letters and faxes. Even though 
I tried to put it aside for a while, after 
presenting some more letters in the Feb¬ 
ruary column, they’ve kept on coming. 
So this month I’ve decided bow to the 
inevitable, and present a couple more of 
these later contributions to the ‘subject 
that will not die’... 

Before I do, though, I’ve had an inter¬ 
esting response to the letter we publish¬ 
ed in the January column, from Mr Jeff 
Colby of Grovedale in Victoria. You may 
remember that Mr Colby wrote of his 
frustration and disappointment in trying 
to get a job in the electronics industry, 
despite having worked through a couple 
of TAFE courses to get suitable qualifi¬ 
cations. He seemed to be caught in a 
vicious circle, where he was unable to 
get a job because he lacked the magical 
‘five years experience’. 

His letter was very sobering, and one 
of the responses it produced was a letter 
from a reader in New Zealand — Mr R. 
Williams, of Pukekohe. I think you’ll 
find Mr Williams’ comments as interest¬ 
ing as I did, because it shows how simi¬ 
lar the situations are in both countries. It 
also touches on the specific difficulties 
being faced by the servicing industry, as 
you’ll see: 

Your FORUM in the January 1995 is¬ 
sue regarding employment in the elec¬ 
tronics industry was very interesting. 

We have similar problems in New Zea¬ 
land, with imported electronic products 
reducing employment potential, prob¬ 
ably more so than in Australia. 

I hope you will print this letter to inform 
our Australian friends of the serious dan¬ 
ger caused by too many imported goods. 


Starting about 1984, radical economic 
changes were put in place by a handful 
of Labour politicians. These changes 
opened the New Zealand economy to 
overseas investment, allowed virtually 
unrestricted imports and said the state 
would no longer provide employment. 
Employment would be provided by the 
market place. 

The problem is the market place is not 
there for the benefit of society. The mar¬ 
ket place is driven by profit. It was 
quickly found more profit could be made 
by importing cheap overseas goods. 

Need no holidays... 

Imported products do not ask for more 
wages, they do not need holidays or 
water or power or toilets and never com¬ 
plain. Besides that, once people have a 
taste of imported goods they often turn 
up their nose at a local product which 
can be more expensive and have fewer 
features. Second hand, near-new im¬ 
ported cars are a case in point. Better, 
safer products with more features, at an 
affordable price. 

Where is the problem? If better 
cheaper products are available from 
overseas we should import them, and in 
return export the goods and services we 
can offer to the rest of the world. 

The problem is, imported goods re¬ 
duce employment. 

There are a number of companies try¬ 
ing very hard to build up overseas mar¬ 
kets, produce quality items and after 
extensive negotiation export goods over¬ 
seas. To make export goods as competi¬ 
tive as possible, companies large and 
small have realised one of their major 
costs is staff, therefore the answer is sim¬ 
ple: reduce the number of staff. 

Employment is reduced twice. It is re¬ 
duced once when we reduce staff to 
make competitively priced exports, and 


once again when we sack local produc¬ 
tion staff and use imported goods. 

One would think that local production 
factories would be mothballed in case 
they are needed, but this does not hap¬ 
pen. Once imports have gained a foot¬ 
hold, more and more local production is 
shut down until finally there is no local 
production. With production facilities 
dismantled, we become locked into im¬ 
ported goods. 

I have been in the electronics industry 
since 1959, working for well known 
firms and the last 12 years servicing 
television and video tape recorders. / 
was apprenticed for five years and hold 
advanced trade (electronics). Like many 
others I have spent hours building up 
circuits of all description because I 
needed a particular device, or I was in¬ 
terested in a circuit I found in a maga¬ 
zine, or because somebody needed a 
special item which was not readily 
available. Building circuits or reading 
what others had done gave me tremen¬ 
dous enjoyment and pleasure, and I 
learned a lot from it. 

Most of this activity has dropped away 
now, because almost all domestic elec¬ 
tronic goods are imported. Intercoms, 
stereo, amplifiers for bands, disco 
equipment and every type of electronic 
products are all imported and available 
at very reasonable prices. There is no 
longer any need to understand what 
goes on at circuit level, and there is little 
incentive to build a standard item or 
specials when there is an imported item 
which will do the job perfectly. The re¬ 
sult is that young people are not so inter¬ 
ested in detailed knowledge about 
electronics, or building circuits or tak¬ 
ing on electronics as a trade. 

Many changes took place during the 
last 12 years while I was servicing tele¬ 
vision sets. In the first few years most 
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sets were of New Zealand manufacture, 
with good support from the local manu¬ 
facturers for assistance with fault diag¬ 
nosis and plenty of spare parts. One 
became competent at diagnosing faults 
and speedy repair at reasonable prices, 
which customers appreciated. 

The situation started changing about 
eight years ago, when local manufac¬ 
ture of television stopped and all sets 
were imported. We would just become 
familiar with one complicated imported 
chassis, when it would be replaced by a 
completely different one for the next 
year s models. 

In addition to new chassis from regu¬ 
lar importers, we were faced with nu¬ 
merous strange chassis as importers 
found new TV manufacturers in many 
other countries. Importers could no 
longer provide the same level of techni¬ 
cal support and did not carry much in 
the way of spare parts in their ware¬ 
house. Many importers were taken over 
or went out of business, leaving prob¬ 
lems for technicians trying to locate 
spare parts... 

Electronics technicians today are 
faced with very complex circuitry in tele¬ 
vision, VCRs, car audio, general audio, 
camcorders, computers, PLC’s and many 


other consumer electronics. One would 
think technicians would be in demand 
and well paid to look after this mountain 
of complex imported product, but this is 
not the case; technicians are not in de¬ 
mand. Most technicians are paid less 
than the average wage. In addition, 
technicians working in the trade have to 
obtain a yearly practising licence, cost¬ 
ing about $100 every year. 

Many made redundant 

Many technicians have been made re¬ 
dundant, or have just got sick of trying 
to repair ever-changing televisions and 
other products for less than the average 
wage, and have left the trade for other 
work or early retirement. Those who 
stayed have no one to pass their years of 
experience on to, because there are very 
few young people taking their place. In 
1984, 10 years ago, the number of young 
people entering the electronics industry 
by way of apprenticeship numbered 
3092. Last year there were 18. 

Similar problems have occurred in 
other trades. Local garages no longer do 
much in the way of engine overhaul or 
rebuild. Most people if their car engine 
needs to be repaired, buy an imported 
engine from an importer and drop it in 


themselves. This takes a lot of work away 
from mechanics. In addition, most mod¬ 
ern imported second-hand cars are com¬ 
puter controlled and the smaller garages 
never get sufficient experience to handle 
modern engine management computer di¬ 
agnosis, much less carry out repairs. 

The low numbers of apprentices enter¬ 
ing trades are perhaps due to a lack of 
interest by young people, but the major 
stumbling block is lack of desire by com¬ 
panies to increase costs,, by taking on 
inexperienced staff. When companies 
want staff, they want fully trained staff - 
who have been trained elsewhere. 

Hardly anybody thinks of local pro¬ 
duction now. Most people are looking 
through overseas catalogues, searching 
for a range of crockery, or sheets and 
towels, or auto transmissions to import 
and sell. If you can import something 
which people want or need, you can be¬ 
come very wealthy. Anybody can import 
almost anything at all. There are no im¬ 
port licences or quotas to worry about. 
Fax an order, send your LC and bingo, 
hundreds of toasters arrive. 

It seems incredible to me that a small 
number of importers can import what¬ 
ever they like and have such a dramatic 
affect on so many other peoples ' lives. 
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There is no discussion or consultation, 
as to whether it is in the national inter¬ 
est. Some imported items have tariffs, 
but these are reduced at regular inter¬ 
vals according to international trade 
agreements. 

There are some good points to the eco¬ 
nomic upheaval New Zealand has gone 
through. Overseas debt is being ad¬ 
dressed. People are much more aware of 
the realities of modern life. New Zealand 
is now considered a stable country, well 
worth foreign investment. (Foreign in¬ 
vestment means buying large lumps of 
New Zealand industry, land, buildings, 
retail chains, houses, etc., from under our 
noses.) The new economy has brought us 
into an era of much more dynamic action. 
Because we import so much we have had 
to become more inventive and purposeful 
in generating exports. 

There are some other points as well. 
Recent statistics indicate 237,000 citi¬ 
zens would work if it was available. 
Crime is our fastest growing industry. 
New Zealand is not the place it used to 
be. It seems cold hearted and somewhat 
callous, and most things revolve around 
money rather than being warm and 
friendly and outgoing as we used to be. 
Doors and windows are locked at night 
and often during the day. 

More people have weapons handy in 
case of intruders. Social organisations 
like the Salvation Army and Church 
groups, challenging government on so¬ 
cial issues are making no impression. 
Deep down, we probably still are warm 
and friendly. 

Our leaders say the economy is very 
strong. They say nothing about the very 
heavy social cost of these economic 
changes. Money is the measuring stick. 
As long as the top third of the country is 
making money, the country is doing well. 

New Zealand is running like an ampli¬ 
fier with far too much feedback. On the 
surface the performance of our economy 
is much improved, but there are phase 
shifts and destructive oscillations crop¬ 
ping up everywhere. A large percentage 
of qualified tradespersons in all trades 
have been forced to look for other em¬ 
ployment, or have become unemployed. 

The latest television news reports 
some health resources being withheld 
from elderly patients in Auckland, the 
largest centre of population. University 
and tertiary training fees have become 
so expensive, students have to take loans 
to cover the cost. These loans run up to 
20 or 30 thousand dollars for some de¬ 


grees. Crime rates are soaring out of 
control. Police have started rationing 
their scarce resources. One of the worst 
social indicators is the distressing fact 
that we now have the highest youth sui¬ 
cide rate in the western world. 

The ‘good* economic indicators pre¬ 
sented to the public do not tell the whole 
story, by any stretch of the imagination. 

I believe many New Zealanders, know¬ 
ing now the effects of imports on em¬ 
ployment and the detrimental costs to 
their social wellbeing, would sink most 
of the imports in the deepest part of the 
ocean long before they got close to New 
Zealand shores. 

My opinion is we should stop import¬ 
ing consumer goods and make a smaller 
range here. 

Not just for the sake of upsetting our 
trading partners, but we should explain 
and communicate and use maximum ef¬ 
fort to get the message across that we 
must have employment for our citizens. 
If that message falls on deaf ears, we 
should proceed anyway. 

Why should we bother going to all this 
trouble for a few jobs? In the first place 
it's not just a few jobs; it's a lot of jobs. 
In the second place any nation worth its 
salt looks after its citizens. 

In my view importing too many goods 
at the expense of our local production in 
the short term, the middle term and in 
the long term is highly detrimental. I be¬ 
lieve the destructive social effects we are 
experiencing will continue and worsen. 
If we continue down this path, what we 
are really saying is that a large number 
of New Zealanders are not wanted. They 
cost money to feed and look after, and we 
don *t want the bother of providing em¬ 
ployment for them. 

'Just a nuisance 1 

We do want all the good parts of New 
Zealand like the clean environment, and 
the fresh water and the plush imported 
cars, but not all the people we have 
thrown out of work. They are just a nui¬ 
sance. We might just as well take 10 or 
20 percent of the population out the back 
and shoot them. 

I could perhaps understand our atti¬ 
tude if there was an overwhelming good 
reason or purpose, but there is not. Some 
bright sparks have decided we as a na¬ 
tion will no longer worry about local 
production; we will buy goods from 
overseas. Our lack of concern for our 
fellow citizens out of work does us no 
credit. We should back off consumer im¬ 
ports and recommence local production. 

We can get better vacuum cleaners 
from overseas. We can get better toasters 


and stereos and car audio. We could 
turn out a respectable television set, cer¬ 
tainly a thousand times easier to service 
than imported ones. 

We would run into problems making 
VCR's, so a complex item like that 
should not be made locally. Computers 
on the other hand can be easily assem¬ 
bled from readily available parts. 

If our vacuum cleaner is not as 
streamlined or fancy as an imported 
one, who cares, as long as it works. The 
main thing are those three little words 
on the side: ‘Made in NT. That means a 
New Zealander has built it. Instead of 
being unemployed they would be work¬ 
ing, taking home a regular pay packet, 
living a regular life, bringing up their 
children under normal circumstances. 

I would be perfectly willing to wind up 
the cord on my vacuum cleaner if it was 
made locally. I would be perfectly will¬ 
ing to go over to the set and adjust the 
volume or channel on my television, if it 
was made locally. I would be more than 
happy to fit locally-made tyres on my 
car, even if they cost me more money. 

I would happily make do with less ma¬ 
terial goods, because locally produced 
goods would cost more; but the con¬ 
sumer goods I do buy will be creating 
New Zealand pay packets. Even with our 
small population, applying ourselves 
fully to local production, we could turn 
out some very satisfactory equipment. 

Stopping consumer imports and sub¬ 
stituting with local production is the 
only way to generate large chunks of 
employment. Consumer imports should 
be stopped before the passage of time 
makes the situation irreversible. 

Hopefully Australia has no plans to 
dismantle local production. 

Hmmm... That made thought-provok¬ 
ing reading, didn’t it? Thanks for your 
comments, Mr Williams. Like those of 
Jeff Colby they were clearly reflecting a 
lot of conviction, too. 

I guess what struck me, while reading 
your letter, was the many similarities be¬ 
tween the Australian and New Zealand 
industries. You may be ‘ahead’ of us in 
some ways, and ‘behind’ us in others, 
but there seem to be lots of areas where 
you could just as easily have been de¬ 
scribing things over here. 

It all makes sobering reading, doesn’t 
it? You can’t help but wonder about the 
economic reasoning behind some of 
these decisions to remove tariff barriers 
and ‘make our industries competitive 
on the world stage’. If it throws lots of 
people out of work, causes many skills 
to be lost and removes a lot of the local 
control over the economy, it seems a 
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very strange way to ‘improve’ things, 
doesn’t it? 

Perhaps it’s another example of the 
difficulty we ordinary mortals find in 
understanding the intricacies of econom¬ 
ics. Of course it’s always possible that 
the economists and politicians don’t re¬ 
ally know what they’re doing, either... 

I found Mr Williams’ comments about 
the impact of these changes on the serv¬ 
icing industry especially interesting, 
didn’t you? Perhaps it helps explain why 
service tech’s are less prepared to share 
their knowledge with the rest of us than 
they used to be, and also rather less tol¬ 
erant of ‘do-it-yourselfers’. 

And now that our attention has been 
turned back to service technicians, let’s 
look at those new contributions to the 
subject of formal qualifications. 

Value of experience 

The first I’d like to present came in 
early February as a fax from Mr Ingmar 
Meins, VK2KEQ, who manages a com¬ 
puter servicing and support firm in rural 
NSW. Here’s what he has to say: 

/ have just read, with a good deal of 
interest, this month’s articles in Forum. 

My personal experience regarding the 
requirement for formal technical qualifi¬ 
cations tends to go along with those of a 


number of writers — i.e., who needs 
them! (Well almost...) 

My late father (a refrigeration and 
process control engineer) brought our 
family to Australia in mid-1971, in re¬ 
sponse to an advertisement in a German 
newspaper. He was qualified as a refrig¬ 
eration mechanic, diesel mechanic and 
fitter and turner. Essentially none of these 
qualifications meant much in Australia. 

His genuine interest in all things tech¬ 
nical was what really made him good at 
his work. He worked as a refrigeration 
mechanic until about 1973-74, when he 
began with a local agricultural engi¬ 
neering company to start up a winery 
refrigeration division. 

His work involved the design of various 
types of winery refrigeration and special¬ 
ist processing equipment. Much of his 
early design work went into this com¬ 
pany’s current successes. 

He moved to the Northern Territory a 
few years before he passed away (in 
1991) to work as Supervising Mechani¬ 
cal Engineer with the Dept of Works, 
Alice Springs. There he played a major 
role in the design and construction of the 
Arid Zone Research Institute’s rock 
pile/solar greenhouses, and his local 
Department Head received a letter from 
the head of the Dept of Works stating 


that there was no person within the Dept 
with his knowledge of Thermodynamics 
and Process control, congratulating him 
on an excellent job. 

All of this from a humble fridge me¬ 
chanic, who would have had little 
chance of admission into any of our En¬ 
gineering Associations, because of a 
lack of qualifications. 

I operate a small computer sup¬ 
port/service company in country NSW. 
My only qualifications are those of a 
Telecom (Broadcasting) Technician. 1 sat 
for the open technicians exams twice be¬ 
fore passing them and qualifying. My ex¬ 
isting knowledge of electronics was just 
topped up with the required Broadcast¬ 
ing knowledge using self study, before 
sitting for the exams. 

Academically I’m a bit of a failure. / 
was expelled (it’s all your fault!) almost 
at the end of Year 8, for not turning up at 
school often enough. I used to sneak off 
up the hill behind our house with a few 
EA’s under my arm, read them from 
cover to cover and then come home 
again at the end of the school day! 

1 have been a keen EA reader since 
about 1972, when l was eight years old. 

In spite of my lack of formal training I 
don’t think that I have ever been unem¬ 
ployed for more than a month since leav- 
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ing school — or should that he school 
leaving me? 

According to the local competition (for 
whom I was service manager for a 
number of years after leaving Telecom), 
they considered and advertised me as 
'one of the best this side of the moun¬ 
tains'. The other local competitor 
poached me from the first on this basis 
as well... 

That from a school dropout with no 
qualifications, but a very keen hobby in¬ 
terest from an early age. (I used to 
dream of owning an EDUC-8. I learnt to 
program on an IBM-5100 at about the 
same time I received my Novice radio 
licence, in the 6th grade). 

The advice that I give to young people 
wanting to join the computer service in¬ 
dustry these days is, sure get some quali¬ 
fications — but also play, prod, poke and 
get your hands dirty (as one writer put 
it) as much as possible. It's the real deep 
down hobby interest that will make the 
difference in the long term, not the 
number of pieces of paper nor whether 
or not you wear a suit that determines 
your abilities. 

Well, that was my two cents'worth. Keep 



NEW KITS FOR 

EA PROJECTS 

FROM JAYCAR ELECTRONICS: 

Minispot II AM/FM Alignment Source (April 

1995): The Jaycar kit is complete as described, with 
case, PCB, parts and silk-screened front panel. 
Catalog number KA-1769, it is priced at $23.95. 
Digital Trigger Adaptor for Scopes (April 1995): 
The Jaycar kit is again complete as described, with 
case, PCB, parts and silk-screened front panel. 
Catalog number KA-1772, it is priced at $55.00. 
Surround Sound Decoder (May 1995): The Jay¬ 
car kit is complete as described, with PCB, case, 
aluminium plate, punched and silk-screened front 
panel, and all parts with 1% resistors and MKT 
capacitors. Catalog number KA-1773, it is priced at 
$59.50. 

FROM DICK SMITH ELECTRONICS: 
Playmaster 300W Subwoofer Amplifier 

(April/May 1995): The DSE kit is complete with all 
components, original heatsink, pre-punched and 
silk-screened panels. Catalog number K-5580, it is 
priced at $349.00 and comes with a bonus. 

Smart Door Minder (May 1995): The DSE kit has 
case, front panel label and all specified components 
except the torch reflector. Catalog number K-3123, 
it is priced at $26.95. 

Surround Sound Decoder (May 1995): The DSE 
kit has case, transformer and hardware, pre¬ 
punched and silk screened front panel, punched 
rear panel and all parts. Catalog number K-5406, it 
is priced at $89.95. 

NOTE: This information is published in good faith, 
from information supplied by the firm or firms con¬ 
cerned and as a service to readers. Electronics 
Australia cannot accept responsibility for errors or 
omissions. 



up the good work, Jim and your team. 

Thanks for those comments, Mr Me¬ 
ins, and both your father’s story and your 
own provide excellent testimony to the 
value of genuine hobby interest and 
‘hands on’ experience. You don’t need to 
convince me, though — I’ve been aware 
of this for many years, and tend to ‘sound 
off’ about it at the drop of a hat. 

The real question, though, is how we go 
about convincing more young people to 
think this way. Perhaps it’s by relating sto¬ 
ries like yours to them as often as possible, 
and also by showing them how much en¬ 
joyment can be gained from hobby activity 
— quite apart from its enhancement of 
their chances for employment. 

‘Multiplier’effect 

Anyway, moving on again, our second 
further contribution to the topic of quali¬ 
fications comes from Mr Angus With- 
erby, of Invergowrie in NSW. Mr 
Witherby’s faxed letter is also interesting, 
because he not only stresses the impor¬ 
tance of combining both formal training 
and practical experience, but draws atten¬ 
tion to the way the two boost each other, 
in a kind of ‘multiplier’ effect: 

I know the servicing qualifications de¬ 
bate has been hammering away for a 
while, but it seems to me that there is one 
point that doesn't seem to have emerged. 
Isn't the real question how we develop an 
effective blend of theoretical rigour AND 
practical experience? Practical experi¬ 
ence itself can certainly take you a long 
way; so can a formal education in theory. 
But to really get on top of the servicing 
game, you need both. 

As we have seen time and time again in 
the Serviceman column, it is in the effec¬ 
tive blending of theory and practice that 
we see the true creativity and imagination 
that servicing as a career can offer. In this 
respect I see servicing in the same light as 
any other problem-solving profession. 

I am currently an academic teaching 
town planning, after working as a quali¬ 
fied local government planner and a con¬ 
sultant for about 10 years. Time and time 
again I have seen people come to the 
industry straight out of school and, 
through workplace experience alone, 
gain an acceptable level of competency. 

When they commence formal studies, 
however, an interesting thing happens. 
Once they have sufficient practical expe¬ 
rience to begin to apply their theory in 
the real world, their competency in¬ 
creases in leaps and bounds — often over 
a quite short time period. 

From my own point of view as a plan¬ 
ner, I found that my practical experience 
was outrunning my theoretical training, 


and this was one of the reasons I 
changed jobs. I certainly get plenty of 
the theory now! 

The process also works in reverse — but 
not, 1 find, quite so well Learning theory 
without being able to put it immediately 
into practice reduces its relevance. 

In case you're wondering whether I 
actually know anything about servicing, 
l should state that my present job is ca¬ 
reer number three. I worked as an appli¬ 
ance repair technician for a well-known 
appliance manufacturer for a while after 
leaving school and, from a hobbyist 
background (no piece of paper, 1 regret 
to say), found myself well able to main¬ 
tain shop average throughput rates and 
below average return rates. 

I also supplemented my income at uni¬ 
versity doing repairs — to equipment 
that was not economical for the main¬ 
stream repairers to handle. Certainly 
were I still actively involved in servicing 
(apart from my own equipment) I would 
be wanting formal education in theory 
with the associated bit of paper. 

Thanks for your comments, Mr With- 
erby. You’re quite right, of course, that 
what’s really needed in some many areas 
is the right combination of both theory 
and practical experience. One without 
the other tends to be quite restrictive, but 
together they really allow you to move 
ahead with confidence and competence - 
because each kind of knowledge, skill 
and understanding ‘feeds’ the other. 

I guess the hard part nowadays, for 
many newcomers, is to get the practical 
experience component. Often it’s hard 
for them to break that ‘vicious circle’ 
that Jeff Colby and R. Williams have 
drawn attention to, where firms don’t 
want to put people on to get experience - 
they want them only after they’ve got 
the experience, elsewhere. 

That’s where hobby activity can help, 
though, as Ingmar Meins and I have 
been suggesting (along with quite a few 
others, of course). 

I hope you’ll join me here in the EA 
Forum next month. ❖ 


EA'S READER INFORMATION 
SERVICE BBS 

The Electronics Australia Bulletin Board 
System is ANSI-compatible and is cur¬ 
rently operational from 7am to 2am each 
day, seven days a week on (02) 353 0627. 
We’ve now installed a new high-speed 
modem, so you can access it at virtually 
any speed up to 19,200b/s — full duplex, 
and with a data format of ‘8-N-1 ’ (eight data 
bits, no parity and one stop bit). 

Log on for recent notes and errata, soft¬ 
ware for PC-based projects, useful public 
domain software and shareware. 
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New Fluke 

Introducing a whole new category of hand-held instruments: the 
new 860 Series Graphical™ MultiMeters (GMM) from Fluke,GMM test 
tools combine the world’s most advanced multimeter capabilities with 
graphical display power. You choose what information you want to 
see and how you want to see it - just by turning the simple, 
multimeter-style rotary knob and pressing the Display Mode button. 
It’ll feel so familiar, yet what you’ll see is brand new. 

Turn the knob to the function you want, press Display Mode to 
select waveform display, and you’ll see noise, waveform distortion, 
and intermittent failures - or capture glitches - automatically. 

Graphical 

Use In-Circuit Component Test to look at component signatures 
in-circuit, without risking damage to sensitive components. Or let the 
GMM test tool monitor a test set up, plotting meter readings for up to 
30 hours with the TrendGraph™ Display Mode. 

With the Fluke 860 Series, you’ll be using the most accurate hand¬ 
held meter ever made - 0.025% basic dc accuracy and a 32,000-count 
(more than 4-2/3 digit) display. All functions offer true IEC 1010-1 
Class III 1000V protection. You’ll have the most comprehensive set of 
multimeter functions (including capacitance and dB) in a hand-held 
meter. The Dual Display (primary and secondary numeric readings) 
along with the Analog NeedleGraph™ display, lets you see frequency, 
pulse width, or duty cycle. 

MultiMeters 


And you don’t have to buy special test leads; one simple set of 
meter leads supports every function of the fully integrated 860 
Series. For a graphic demonstration of the new Fluke GMM test 
tools call Obiat now! 


FLUKE 

Serious Tools for Serious Work. 


\M Hr 
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WearefactorytrainedtoadviseonyourrequirementsforgeneralpurposeTest&Measuring 
Instruments. Ask about our Account facilities and special arrangements for Education and 
Government Departments. Express delivery can be arranged throughout Australia and 
South Pacific. Have you got our FREE 36 page catalogue? 



129 Queen Street, Beaconsfield. 

P.O.Box 37 Beaconsfield NSW 2014 
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THE SERVICEMAN 


The problems caused by 
uninformed pot twiddling! 

One of our stories this month is a bit esoteric, coming from a fairly specialised area of the 
communications industry, but it demonstrates very well the dangers of adjusting trim pots when you 
don’t really know what you’re doing. There’s also the story of repairing a VCR which had been 
severely ‘brain injured’, and even a ‘ghost story’ set in a centuries-old English pub... 



One of the first things taught to an ap¬ 
prentice electronics technician is that he 
must never, ever, twiddle a pre-set pot. 
Whether it’s in audio, radio, TV, in¬ 
dustrial or commercial equipment, it can 
be assumed that the pre-set (aka trim- 
pot) was once correctly adjusted and if it 
seems to need alteration, there must be a 
fault somewhere in the circuit. The fault 
should be identified and corrected first, 
before any pot twiddling is undertaken. 

That discourse was prompted by a 
story from this month’s first contributor, 
Alan Leitch of Beverley Hills in NSW. 
Alan is a frequent contributor of stories 
from the security and telephone in¬ 
dustries and this time his tale comes 
from the latter source. 

I’ll let Alan tell his story first, then see 
what comments need to be made after¬ 
wards. He calls his tale: 

The Pot Twiddler 

A 24-channel 50 baud telegraph sys¬ 
tem had been installed and commis- 

Why work 
in the dark 

A new SADELTA TC402D 


signal meter could answer all your 



Peter C. Lacey Services Pty. Ltd. 


80 Dandenong Rd FRANKSTON 3199 
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sioned. This was an FSK (frequency shift 
keying) system, with 24 audio subcar¬ 
riers in the 3kHz bandwidth of a 
telephone channel. The channel spacing 
was 120Hz and the FSK deviation +/- 
30Hz, with the first channel at 420Hz 
centre frequency. 

The commissioning had been com¬ 
pleted without a hitch, but when the sys¬ 
tem was connected to real traffic the 
telegraph engineer complained of high 
Bit Error Rates on channel 20, in one 
direction only. What's more, the BER in¬ 
creased as the traffic on the other chan¬ 
nels increased. 

The bias distortion (mark!space 
ratio) was checked and found to be 
within +1-1.0%, but if a character gen¬ 
erator was connected to the channel 
the BER was unacceptable. The BER 
was monitored over a number of hours 
and the error rate varied with the traf¬ 
fic on the system, confirming the 
telegraph engineer s findings. 

At the first available opportunity the 
system was taken off traffic and the 
bearer channel levels were checked. The 
end to end levels were within ldB of 
specification, but the setting of the 
receive gain potentiometer was about 
3dB lower than those on adjacent bearer 
channels. This indicated that there was 
possibly a high level point somewhere 
on that bearer channel. 

Without changing the setting of this 
pot, an audio wave analyser was con¬ 
nected to the output of the channel 20 
receive filter and the transmit signal of 
this channel was disabled at the distant 
end. This confirmed our suspicions as 
there were some intermodulation 
products in the passband of the fdter, at 
a level of -43dBm. 

The bearer channel plan was ex¬ 
amined and a likely point identified, 
where two carrier systems were con¬ 
nected back to back. The technician at 



this site was asked to check the levels 
of the bearer. To access this point he 
had to remove a 6dB plug-in at¬ 
tenuator before he could measure the 
receive level. This level checked OK, 
but when he injected a -15dBm tone 
into the transmit path, we measured a 
signal which was 3dB low. 

We adjusted our receive gain control 
to compensate, but when the technician 
removed his test gear and replaced the 
plug-in attenuator ; our receive level was 
3dB high. Substitution of the attenuator 
corrected this problem and examination 
of the faulty unit revealed a dry solder 
joint in the shunt arm. 

The cause of the high BER was in¬ 
termodulation products, produced by a 
3dB overload of the ring-bridge 
modulator in the second carrier sys¬ 
tem, by the combined power of 24 
audio tones of -23dBm. 

The technician who had commissioned 
the telegraph system was reprimanded 
for the cardinal sin of pot twiddling. In 
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his eagerness to proceed with the com¬ 
missioning tests, he had reduced the 
receive level of the hearer channel 
without first investigating the reason for 
the high receive level. 

Well, that was all very technical and 
everything, but I think it confirms my 
contention that pot twiddling is 
definitely a No-No. On the other hand, 
pot adjusting is quite OK when you 
know what you are doing and why you 
are doing it. 

Trim pots are provided in electronic 
circuits for just that reason — to TRIM 
the circuit and compensate for minor 
variations or changes in component 
values. If a trim value appears to need a 
major change, and in Alan’s story 3dB is 
major — a 50% change in value — then 
there is something very much out of 
place in the circuit. 

Fortunately, or perhaps unfortunately, 
in domestic service we do not have to be 
quite so precise with our measurements 
as did Alan and his fellow telegraph en¬ 
gineers. However, it still behoves us to 
leave those trim pots alone unless we 
have a very good and clear reason to 
touch them... 

Thanks for this story, Alan. There 
are still a few more of your stories on 
file, so we will be hearing from you 
again soon. 

Ghost control? 

The next item is not really a servicing 
story, but since it is about a television 
set and it’s not too long, I feel I should 
share it with you. 

The story comes from Mr William 
Linton, of Zilmere in Queensland, and 
relates to an overseas trip he took 
recently. Here’s what he has to say... 

While in the United Kingdom, I took a 
short motoring trip around the coun¬ 
ties close to London, visiting Roman 
ruins, old country churches and other 
antiquities. 

On the Sunday I found myself in a Suf¬ 
folk village called Long Melford and 
decided to stay the night there. I 
chose a hotel called ‘The Crown , 
which could he described as a typical 
English country inn, about 500 years old 
with blackened oak beams and creaking 
floor boards. 

I decided to retire early that evening, 
since I was dog tired after driving for 
many hours on roads clogged with bank 
holiday weekend traffic. The first inkling 
I got that there was something not quite 
right with the place was when I opened 
the door of my room and the key became 
stuck in the lock. Try as I might / could 
not release it, yet next morning the key 
came out quite easily. Strange... 


Shortly after midnight, while I was 
in a deep sleep, the TV came on of its 
own accord and woke me. I grabbed 
the remote control handset from the 
bedside table and pressed what l 
thought was the standby button. But 
instead, it was the volume up button 
and the sound was deafening — the 
more so since it was after midnight in 
a spooky old country inn. 

I fumbled for the light switch, then 
found and hit the mute and standby but¬ 
tons. Then, to be on the safe side, l 
pulled the TVs plug from the wall sock¬ 
et. Ghosts might be able to turn on TV 
sets, but Tm sure they cant replace 
power plugs! 

Next morning, at breakfast, I told 
the landlady about my experience of 
the previous night, and jokingly asked 
if the hotel had a resident ghost. 



She laughed at my suggestion and 
ventured the opinion that a previous 
guest had probably set it to 
come on at that time. However, when l 
examined the set later I found that it had 
no self-timer — so a ghost was the only 
‘ practicalexplanation. 

There are hundreds of old inns like 
the Crown throughout Britain, many 
of which are reputed to have their 
own resident ghosts. However for 
business reasons, most landlords try 
to hush up such things. But self-start¬ 
ing TVs? I wonder! 

Well, our contributors have told of a 
lot of different things over the years, but 
this is the first time we have ever 
presented a ‘Ghost Story’. However, 
since I am not superstitious, I would 
have preferred it if Mr Linton had 
presented us with a rational explanation. 
Something like an on/off switch that 
doesn’t quite toggle into the off position. 

I once had a set like that. Unless the 
user gave the switch a hard thump, it 
would turn the set off alright but then 
hang in a ‘half off/half on’ position. 


Later, anything from 10 minutes to 10 
hours later, it would drop back into the 
‘on’ position quite spontaneously. If this 
had happened to me late at night, in 
someplace other than my workshop, I 
think I might have suddenly become 
very superstitious. 

Thanks for that little story, William. 
It’s anecdotes like yours that relieve the 
tedium of never ending repair stories. 

Brain injured VCR 

Now, we go back to a more con¬ 
ventional Serviceman story. This time 
it’s a VCR that was playing up. The 
author of this tale is Graham Smith, of 
Lindfield in NSW. 

Actually, to say that the machine was 
‘playing up’ is a bit of an under¬ 
statement. In truth, it had given up play¬ 
ing up, and was as near to a write-off as 
any I’ve ever heard about. However, 
since Graham is a self confessed non¬ 
professional serviceman, the time he 
spent on this VCR is of no consequence. 

In the process of finding and repairing 
all the many faults in this machine, he 
learned a great deal about the operations 
and functions of a microprocessor con¬ 
trolled VCR. I think you will learn a lot, 
too, as Graham tells of his battles with 
this particular VCR: 

A common ingredient in many stories 
presented in The Serviceman is per¬ 
severance. Although an individual job 
may have outdistanced profitability, cus¬ 
tomer respect should generate future 
jobs. But what drives a non-profes¬ 
sional? In my case, repayment for ser¬ 
vices rendered, an opportunity to learn 
and, Tm told, a masochistic tendency. 

Though I started university in 
electronic engineering, computing 
science overtook that subject in 
prominence. / keep my iron warm with 
the occasional repair of office com¬ 
puter equipment and domestic jobs, 
but I'd never had the call to service a 
VCR until I was directed to a dusty 
and partially disassembled Akai VS2 
chassis in the corner of a smoke filled 
living room. Since I own an operational 
VS2, there was evidently potential for an 
educational resurrection. So 1 invested 
in a manual. 

The initial symptoms were indeter¬ 
minate servo state at power on, and 
front panel buttons which were ineffec¬ 
tive. Sometimes the drum motor would 
start, sometimes the take up motor. The 
initial hope was that the old (memory) 
battery may have affected reset genera¬ 
tion, but this was quickly dismissed. 

This chassis has n\ } o processors, one 
on the front 4 Operation board and one 
on the ‘Syscori board. Swapping each of 
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these boards in turn with the equivalent 
boards from my good machine sup¬ 
ported the theory that the Syscon board 
processor was not being reset. 

The circuit diagram showed no com¬ 
ponents in the reset line from the Opera¬ 
tion board, although the component 
layout showed a wire link. The board it¬ 
self was marked DIO where the wire link 
was expected and included a strange 
yellow-coated thing looking nothing like 
the link in the other chassis. It was 
removed and measured in megohms, 
both ways. Since there was no apparent 
reason for a diode or anything more 
resistive than copper at that point, a real 
wire link was substituted. 

Gazing over the board, it was ob¬ 
vious that it had been subjected to 
serious component removal, including 
the 42-pin processor. Someone had 
been here before me. I qondered* if it 
was possible that such a simple fault 
had been overlooked? 

Any feeling of achievement was soon 
quashed however; there was still a long 
road ahead... 

Next I found the Operation board only 
partially functional, and soon learned 
that the battery had issued forth 
electrolyte which had etched away some 
copper tracks, and damaged contacts in 
the B and C buttons. The board was 
cleaned, missing tracks were re-estab¬ 
lished using hookup wire, and the criti¬ 
cal switch C rotated with the lesser used 
Memory switch. 

(My good machine was showing 
early signs of copper etching from 
battery leakage. Both batteries were 
to be later replaced with gold 
caps, since the NiCads had been well 
and truly disgraced). 

The Operation board also had suf¬ 
fered from prior brain surgery. Suspi¬ 
cious enquiry regarding the machine's 
history drew little information, only that 
a tape had jammed. 

It was a huge relief to find that with 
an operational front panel, it was pos¬ 
sible to tune stations. So the RF front 
end was intact. That part was satisfying, 
but there were no on-screen messages 
appearing on the picture. 

After spending considerable time 
learning the subtleties of the character 
generator on the Operation board, and 
how it mixes with normal video on the 
Video board, a not-so-subtle fracture in 
the latter board was discovered. After 
patching conductors in the vicinity of the 
fracture, I was rewarded with a full on¬ 
screen display. 

Evidently the sync pulses required by 
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the character generator were not pre¬ 
viously available. But now, with the su¬ 
perimpose function working, it was no 
longer possible to tune a station! 

So it was ‘Time Out ’ to study opera¬ 
tion of the video judge mechanism, 
which all seemed fine; indeed it had 
been working before. Eventually a nerv¬ 
ous adjustment of VRI3 (AFC), being 
adjacent to the board fracture, restored 
judge 9 signal processing. This meant 
that the Operation microprocessor could 
now tell when it had parked the tuner 
frequency on a station, and so release 
the mute. 

The next test revealed a very poor 
playback picture, even after scrupulous 
cleaning of the tape path and drum. I 
suspected misplaced or mistimed control 
pulses, which set me to reading up on 
control head adjustment. 


2-6 AFT Control 

1. ® F-ON/OFF time 

MUTE °"rn jgr n r~l 

OFF 12701 ~ 

r % f 

F-ON VIOEO JUOGE F-OFF 


2. (I) Channel switching 
MUTE ON ,-, 280,—. r —, 

o, f y^n ! i 

r* ♦ 

CHANNEL VIOEO JUOGE 
CHANGEO 


3. ® EE signal transition 



VIOEO JUOGE 


These AFT control timing diagrams are 
the only reference to ‘Video Judge ' in 
the whole Akai VS-2 manual. 
Elsewhere in the AFT section the 
process is referred to as 'Video 
TestingJapanese English does not 
make technical descriptions easy to 
understand , does it? 

While checking path guides, a tape 
was mangled when in quick reverse 
play — not because of guide 
heights, but rather because a pin in 
the tape path (just east of the pinch 
roller) was leaning over at about 60 
degrees! It was restored to an upright 
position using brute force. 

A reasonable picture was eventually 
achieved by shortening the distance 
between the drum and control head. 
But although speech playback was 
acceptable, music playback sounded 
very wobbly. Despite all my efforts so 



far, the problem was real and could not 
be ignored. 

Now turning my attention to the Servo 
board, the capstan motor speed test 
point displayed a gentle yo-yo effect. 
Observing the capstan motor drive sig¬ 
nals on the ’scope showed the presence 
of a disturbing signal. Apart from the 
one second oscillation period there was 
an additional signal with a period of 
about 20ms, and other clippings. 

Attempting to isolate the origin of that 
20ms component, the capstan feedback 
to output drive was broken by removing 
TR8 and substituting a resistor. Though 
now running too fast, the worrying sig¬ 
nals persisted in the early sections of the 
capstan motor control, starting at the 
head feedback Schmidt trigger output. 

The signal was not at the input, and 
barely noticeable on the supply rail. Ad¬ 
ditional decoupling was of no benefit. 
The output of the Schmidt trigger feeds 
the control chip IC11, an AN634I via an 
analog switch type MCJ4066. Test 
swapping ICII was futile. 

In the 4066 package there are four 
analog switches. In quick play mode a 
separate switch selects a divide-by¬ 
seven feedback signal into ICII, which 
incidentally did not evidence the 
nuisance modulation when actioned. 
When the solder was sucked off the 
divide-by-seven switch output, ICII was 
still seeing the 20ms nonsense, but when 
the divide-by-seven switch input was 
disconnected, normality returned. 

The 4066 was replaced, feedback res¬ 
tored and there was no more wow. That 
20ms signal was not mains induced as 
had I presumed, nor was it exactly 
20ms. Rather it was nominally 40017Hz, 
passing internally between two switches 
of the 4066 package! Yes indeed, one 
must not assume anything... 

Now by this stage I felt that 
everything looked fine, apart from the 
record function. A tape recorded on 
the subject machine would not track at 
all well on any other machine. Head 
switching point adjustments offered 
no improvement. 

Re-reading the information about con¬ 
trol head adjustment led to the ines¬ 
capable conclusion that one video head 
was not delivering a useful signal. On 
close inspection it was found to be un¬ 
seated from its base plate, and just flap¬ 
ping about in the breeze. Indeed it 
appears that the prior adjustment of the 
control head merely optimised the two 
head wipes so that each got a marginal 
signal on playback, but quite useless for 
recording. So a replacement head drum 
fixed everything. 

Which, if any, of these faults existed 













when the machine was decommissioned? 
Which, on the other hand, were later in¬ 
flicted upon it by subsequent man-han¬ 
dling? What was the previous ‘iron 
bearer 9 looking for? 

In committing this monologue to 
paper, whole schools of red herring 
have been necessarily left out. One of 
these schools includes the many dry 
joints exposed. Only one scrap of silicon 
had to be replaced. Was that the single 
original fault? 

Hindsight always offers greater 
clarity, so this episode was a beneficial 
learning experience. But do you suppose 
that Mrs Smith agrees? 

No, Mr Smith. I know she doesn’t! I 
sometimes envy those other tradesmen, 
like butchers and greengrocers, whose 
wives can pitch in and help in the shop. 
There are precious few Mrs Servicemen 
who want to help on the counter, let 
alone help in the workshop. 

Now back to your Akai 
VCR. Your story gives rise to the ques¬ 
tion “Would you have started if you had 
known in advance the problems you 
were going to find?” Your description of 
the machine as you found it would have 
warned any full-time serviceman to 
leave it well alone. Most of us have 
found a chain of faults like yours, but in 
every case the machine had been 
presented in pristine condition. 

I long ago learned to refuse any job 
that showed evidence of attempted home 
repair. TV’s with the back unscrewed, or 
videos with the cover removed are like a 
red rag to a bull. 

Even if there are no parts missing or 
plugs fitted to the wrong sockets, it is 
still likely that the ‘intruder’ has 
twiddled every trimpot in sight and a 
complete realignment is needed before 
the original fault can be found and 
repaired — that is, if the alignment can 
be done before the fault is found and 
repaired. A real Catch-22 situation if 
ever there was one! 

So Graham Smith was particularly 
game to tackle the VS-2 as he did. For¬ 
tunately, he solved all the problems and 
still had enthusiasm enough to write of 
his experiences for these pages. Thanks, 
Graham. I’m sure readers will have 
learned much from your story. 

Incidentally, there was one part of 
Graham’s story that had me completely 
flumoxed. What on earth was the 
‘Video Judge Mechanism’? I had never 
heard of it, and couldn’t imagine what it 
was all about. 

I had to read my own copy of the 
manual right through twice before I 
came upon the explanation, on page 20, 
under the heading AFT Control. After 


describing the action of the AFT and 
Mute circuits, the description continues 
...280ms after the AFT is turned on, 
video testing is conducted; if judged as 
‘Not Video 9 the above procedure is 
repeated as many times as is necessary. 

So the ‘Video Judge Mechanism’ 
simply looks for video during tuning or 
search operations, and stops the process 
when a viable channel has been found. 
I’ve often heard of a ‘circuit judge’, but 
this the first time I’ve ever heard refer¬ 
ence to a ‘judge circuit’. 

Plenty of hobbyists! 

Finally, here’s a short item from 
my own workshop, inspired by the need 
to tidy the place up before I get too old 
to tidy the place up — if you know what 
I mean... 

I’ve seen lots of claims recently that 
electronics hobbyists can no longer 
build projects from the contents of 
their junk boxes. If you are going to 
build an up-to-date project, say the pun¬ 
dits, you have to have lots of highly 
specialised parts not likely to be found 
in a junk box. 

I beg to differ, and claim that there are 
still lots of hobbyists that can make 
quite useful projects from discrete com¬ 
ponents of moderate vintage. 

As I’ve mentioned before. I’m going 
into semi-retirement, and as a conse¬ 
quence, I’m trying to clear out my 
workshop and other storage spots. 

In particular, my ‘ under-the-house’ 
store has had to be cleaned up and the 
first result was seven large boxes of 
old TV panels, valve and transistor 
radio chassis, tape recorder bits and 
pieces and lots and lots of uniden¬ 
tifiable PCB’s. 

I’m only half way through the 
cleanout, and already I estimate I’ve 
had four wagon loads of stuff to go 
to the tip. 

One evening I was bemoaning the 
need to dump all this once- valuable 
material, and wishing I could find some 
young hobbyists or electronic en¬ 
thusiasts who might get some benefit 
from it. At this point, my wife suggested 
that I advertise it in the Flea Market sec¬ 
tion of the local paper. 

It seems that the Monday edition 
of the paper is very short on clas¬ 
sified advertisements, so the manage¬ 
ment decided to offer free space for 
community announcements and par¬ 
ticularly, for advertising low cost 
household items. 

The idea is that anything being offered 
for sale for less than $50 can be adver¬ 
tised free in the Monday paper’s Flea 
Market columns. I took advantage of the 


offer and ran an ad saying ‘Free — 
electronic bits and pieces for hobbyists 
or enthusiasts...’ 

The phone began to ring at seven 
o’clock on Monday morning, and by 
Tuesday lunchtime, I could have given 
away 14 boxes of junk. 

Most of the callers were mothers, call¬ 
ing on behalf of high school student 
sons and daughters. But the most unex¬ 
pected caller was a 35-year-old taxi 
driver from a nearby country town. It 
seems that he normally works the night 
shift, and in the long hours between 
calls, he studies electronics as a hobby 
and hopes one day to get his AOCR 

The first seven callers each went off 
with a box of junk/treasures (depending 
which side of the box you are standing 
on!) and my storage area was looking 
decidedly tidier than it had been. I’ve 
still got seven numbers to call when I 
clear out more junk, so whoever it was 
that said electronics as a hobby is dead 
doesn’t know what he’s talking about. 

*A final note about that word 
‘q(u)ondered\ This is a totally acciden¬ 
tal coinage, that I might patent! The 
word should have been ‘wondered’, but 
the result of my tangled fingers is so 
graphic — combining as it does Ques¬ 
tioned and Wondered, and a goodly dash 
of Quandary — that I decided to leave it 
in place. It’s a perfect description of a 
state of mind that most servicemen find 
themselves in almost every day. Most 
typographical errors don’t make sense, 
but here is one that really does! 

That’s all for this month. There are 
still a number of contributor’s items on 
hand, but we can always take more. See 
you next time. ❖ 
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FAULTS 
Made Easy 

Fault libraries for Australian 
TV & VIDEO’S are available as 

Manuals $165 (inc. postage) 
Inc. both TV & VIDEO 

Program for IBM compatibles 
$160 (inc. postage) 

TECHNICAL APPLICATIONS 
P.O Box 137 Kenmore Q. 4069 
Fax /Phone (07) 378 1064 
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DSP REVISITED: 

The Next Generation 

In the January issue, Tom Moffat reported on his experiences trying out a couple of ‘black boxes’ 
which use modern digital signal processing technology to improve shortwave reception. Here he 
looks at another one of these units, offering simpler operation, and also at an ‘intelligent’ audio- 
derived squelch module which can be fitted into existing receivers. 


by TOM MOFFAT, VK7TM 

A couple of months ago we looked at a 
pair of digital speech processing units 
from the American JPS Communications 
company. These interesting gadgets used 
computer techniques to ‘clean up’ a 
noisy or interference¬ 
laden signal from a 
receiver. The units 
concerned work at the 
‘tail end’ of the chain 
on the recovered 
audio, so there is no 
need to modify the 
receiver in any way. 

The units worked 
very well indeed. My 
only concern, which 
was so minor I didn’t 
bother to mention it in 
the article, was that the 
units were a little fidd¬ 
ly to operate, and they 
required some ‘smarts’ 
on the part of the 
operator to get the best 
out of them. 

Now ZRV Electronics, the Australian 
importers of the DSP units, have sent me 
a brand new DSP unit which overcomes 
the complexity of the earlier units while 
providing very credible performance. 
They also supplied a tiny squelch unit 
based on DSP principles, for fitting in¬ 
side a receiver. Now we will examine 
both these products in detail. 

Noise & tone remover 

The NTR-1 is a ‘black box’ that sits 
near the receiver. It connects to the 
radio’s audio via its external speaker or 
headphone jack, and in turn drives an ex¬ 
ternal speaker or a pair of headphones. It 
also requires a nominal +12V DC supp¬ 
ly. So physically, it is very similar to the 
two units reviewed previously. 

The front panel is simplicity itself — 
four pushbuttons of the push on, push off 
variety. One of these is the power 
switch; when it’s off the audio goes 


straight through from the radio to the 
external speaker. The next button 
selects the notch filter. The third button 
selects noise reduction, and the fourth 
button selects whether noise reduction 


should work in a wide or narrow 
bandwidth. LEDs indicate when these 
buttons are active. 

The notch filter seems to be a little 
more ‘powerful’ than on the earlier DSP 
units. If you tune to a constant carrier 
and then hit the notch, the carrier isn’t 
just attenuated; it’s completely zapped. 
The notch is so sharp that there is no 
audible ‘hole’ in the frequency response. 
What’s left is radio noise with no signal 
evident at all, just as if the receiver were 
tuned to a spot with no stations. 

Just for fun you can quickly touch the 
radio’s tuning knob to change the fre¬ 
quency of the audio whistle. You will 
then hear it briefly as a ‘peep’, until the 
DSP unit finds it again and squashes it 
flat. This is quite a startling result. 

The noise reducer function in the 
NTR-1 unit is of the PEAK rather than 
the NIR (noise-interference reduction) 
variety. And as I said in the earlier 


review of the JPS NIR, “This (the 
PEAK mode) is promoted as kind of an 
‘also-ran’ in the JPS communications 
literature, but it seems to me to be 
more important and useful than even 
the NIR.” 

I guess JPS might 
have been thinking 
along the same lines, be¬ 
cause they’ve come up 
with a nice, smooth, 
easy to operate PEAK 
mode in this new unit, 
and they’ve deleted the 
NIR completely. The 
NIR does have its uses 
in digging out absolutely 
horribly mutilated sig¬ 
nals, but for day to day 
use the PEAK method is 
preferred, in my opinion. 

As described in the 
earlier article, PEAK is a 
‘rubber filter’ that ex¬ 
pands and contracts to fit 
the incoming signal’s 
bandwidth, and the way it works is al¬ 
most too good to be true. The only 
restriction is that there must be enough 
signal rising out of the noise for PEAK 
to get its teeth into. And, except for the 
most ardent die-hards, most people 
wouldn’t try to listen to truly nasty sig¬ 
nals, other than to identify them and then 
abandon them. 

So a reasonable signal for the noise 
reducer to work with might be a single¬ 
sideband station producing about S-2 or 
S-3 on the radio’s signal strength meter. 
There will be the usual background of 
crackles and pops, normal radio noise. 
Perhaps this will be a marine or aviation 
HF channel. The strongest signals will 
be land-based stations, and the weaker 
ones will come from planes or boats. A 
lot of the time there is no activity on the 
channel, just noise. 

Since it’s SSB we’re using, you would 
first press the bandwidth button for 



The NTR-1 noise and toner remover box, which takes audio from your 
receiver and after processing it, drives an external speaker or pair of 
headphones.lt uses the PEAK system of noise reduction. 
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NARROW. If you then press the noise 
reduction switch on the NTR-1, the 
noise will be reduced (we are full of 
profound statements today). If the noise 
is minor it may disappear altogether. 
Then, when a station comes on the fre¬ 
quency, a human voice suddenly erupts 
from the speaker as if the person on the 
other end were connected by wire in¬ 
stead of radio. That station stops, another 
speaks — and there’s another clear 
voice. It’s all very civilised. 

The WIDE bandwidth is more ap¬ 
propriate for AM signals, such as 
produced by the big international 
broadcast stations. Many of these are 
plenty strong and there is no need for the 
noise reducer; in fact there is a disad¬ 
vantage, since the DSP process appears 
to cut the higher audio frequencies 
somewhat. But if you go for one of the 
weaker stations, the noise reducer cer¬ 
tainly smartens things up. 

I gave it a pretty good test on one of 
the numerous religious broadcasters that 
inhabit the shortwave bands. This one, 
on the 17MHz band, seemed to be 
broadcasting from New Orleans, al¬ 
though not beaming at Australia. So its 
signal was fading between S-2 and S-4 
on the meter. There was some noise and 
monkey-chatter from nearby stations, 
and some distortion due to the fading. 

Clicking in the noise reducer lifted 
the signal right out of the rubbish, al¬ 
though at the expense of somewhat 
restricted audio response. The station 
was having an hour of old-time gospel 
music, something I’ve got a soft spot 
for (it’s becoming very trendy, espe¬ 
cially on radio shows that feature blues 
and jazz music). 

So, with one finger on the noise 
reducer button, I settled in to lis¬ 
ten to the Good Ol’ Boys singin’ about 
Jesus. I listened with the noise reducer 
on, and I listened with it off. And on, and 
off. And I eventually left the noise 
reducer on. Had it not been available I 
probably would have abandoned the sta¬ 
tion before long, because all the noise 
and rubbish gets a bit trying after a 
while. And THAT is the value of the 
‘peak’ method of noise reduction. 

As for data modes — fax and 
radioteletype — the results of noise 
reduction sounded pretty impressive, 
producing almost total silence behind all 
but the weakest signals. But there didn’t 
seem to be a lot of difference where it 
counts, in the pictures and printouts. This 
is because any data decoder worth its salt 
(Listening Post II in this case) is pretty 
well immune to noise already. 

Where the NTR-1 really shines is on 
Morse code. Using noise reduction and 


narrow bandwidth and a reasonable- 
quality signal, the audio goes completely 
silent between the dots and dashes. 

I spent a fair bit of time listening to a 
couple of Melbourne stations having a 
local chat on 40 metres. They were a 
few hundred hertz apart in frequency. 
First the high one and then the low one 
would send, very informal and easy¬ 
going. The peak filter was able to grab 
onto each of the two different tones, 
while maintaining silence when neither 
were sending. It sounded more like two 
guys sitting in a room sending to each 
other with code practice oscillators. 
Very smooth! 

However, should another interfering 
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Here is the Naval Electronics squelch 
module (front) with a box of matches 
to indicate its size. 


Morse station appear while the peak 
mode is in use, the whole system collap¬ 
ses. The DSP unit can’t decide which is 
the correct signal, so it tries to receive 
them both. If you get wise and try to 
remove one of them with the notch filter, 
this is automatic too. So the notch is 
jumping around trying to zap both sig¬ 
nals, while the peak is trying to receive 
both. What a mess! 

I have discovered that you really 
must use fast AGC (described below) 
when using DSP. Slow AGC lets the in¬ 


coming audio bounce up and down a bit, 
and the DSP is not impressed. It’s also 
not really happy with signals that are 
fading fast, around a syllabic rate. 
Fading is more common at night, so DSP 
as a whole seems to work somewhat bet¬ 
ter during the day. 

All in all, the NTR-l’s many ad¬ 
vantages outweigh its few disad¬ 
vantages. I would suggest a keen radio 
listener would find it very useful, espe¬ 
cially since for most purposes you can 
just press a button and then forget it. As 
well it’s somewhat cheaper than the ear¬ 
lier units, at $350 in Australia. 

Squelch module 

Squelch, for those not yet in the know, 
is the process of dousing a receiver’s 
audio when no signal is coming through. 
Without squelch, an operator would have 
to listen to a cacophony of hissing, 
cracks, and pops while waiting for some¬ 
thing sensible to appear. 

This is no problem over the short 
term, but for somebody whose job is to 
listen for signals day in and day out, a 
decent squelch unit would be a welcome 
device indeed. 

In VHF-FM service or AM, there is al¬ 
ways a carrier with the desired signal. So 
a simple and 100% effective squelch cir¬ 
cuit can be designed to turn the radio’s 
audio on when a carrier is present, or 
turn it off when there is no carrier. If you 
have a VHF/UHF amateur rig, or a scan¬ 
ner, you know how effective carrier 
squelch can be, and how aggravating the 
radio would be without it. 

Most modern HF receivers and 
transceivers also have a carrier- operated 
squelch, but these are never completely 
foolproof. With an AM signal there is a 
carrier, so the squelch opens and closes 
normally. But it also sees as signals such 
things as static crashes, which are char¬ 
acteristic of the HF frequencies. Thus the 
squelch opens briefly with every crash 
and bang on the radio channel. 

With single sideband things are even 
worse, since there is no carrier with the 
signal. Receivers overcome this by rec¬ 
tifying some of the sideband signal, so 
the resultant DC voltage is a measure of 
the signal’s strength. This voltage is used 
for the receiver’s automatic gain control 
(AGC) and for driving the S- Meter. 

Since the transmitter operator’s voice 
is varying in strength with every syll¬ 
able, so does the AGC voltage. To 
prevent the receiver’s gain from bounc¬ 
ing up and down at a syllabic rate, it is 
usual to apply a diode and capacitor ar¬ 
rangement across the AGC line so the 
voltage comes up fast but decays very 
slowly. Most radios give you a choice of 

ELECTRONICS Australia, May 1995 45 






READER INFO NO. 17 READER INFO NO. 16 READER INFO NO. 15 


WANTED 


SURPLUS ELECTRONIC 
COMPONENTS 

ROCOM IS WILLING TO PURCHASE 

your excess/obsolete stock. 

CONSISTING OF: SEMICONDUCTORS, 
CONNECTORS, CAPACITORS, RELAYS 
RESISTORS, ETC. 


ROCOM ELECTRONIC COMPONENTS 
261 Huntingdale Road HUNTINGDALE VIC 3166 
P.O.BOX 142 HUNTINGDALE VIC 3166 

PH. 61 3 548 9229 FAX. 61 3 562 8772 
MOBILE. 018 564 085 



WHO'S THE BOSS 
IN YOUR PLACE? * 
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[ Does your microcontroller make you 

i wonder? The OC8031/52 SBC is a devel- ** 
\ opment solution that will put you in ^ 

* charge. It comes with 8052AH Basic chip 
allowing you to program in floating 
point basic, run it, and when happy 
with the results commit it to Eprom 

* using the on board Eprom Programmer. 
g If you wish to use your own compilor 

I insert a plain vanilla 8031 instead. $$ 

i ' 

« Features include: H 

32K Eprom • 32K Ram • WDT • RTC • jjg 

£ PWM • 16 channel 8 or 10 bit ADC (0-5V) • ■ 

* 16 digital Inputs, 8 digital Outputs (OC) • 

\ PWM • 5 Counter/Timers • 2 RS232 serial 

\ ports • I/O expansion port and screw ^ 

| terminals for easy connection. 

j Ring for a catalogue of our products: 

I OCEAN CONTROLS 

; 4 Ferguson Drive, Balnarring, Vic. 3926 ” 

TEL: (059) 831 163 or 015 837 646 
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JPS COMMUNICATIONS INC. 


1 THE LEADER IN NOISE AND INTERFERENCE REDUCTION 


NF-60 DSP NOTCH FILTER 
NIR-10 DSP NOISE/INTERFERENCE 
REDUCTION UNIT 

NRF-7 DSP NOISE REMOVER/FILTER UNIT 
NTR-1 DSP WIDE BAND NOISE/TONE 
REMOVER 

SSTV-1 DSP FILTER FOR SLOW SCAN TV 
For data sheets and pricing contact 

ZRV ELECTRONICS PTY LTD 

Unit 10/29 Peel Street, 

ELTHAM VIC. 3095 

Tel: (03) 439 3389 Fax: (03) 439 2483 

KEVIN CAVANAGH VK4SP 

222 Brisbane Valley Highway, 
WANORA IPSWICH QLD. 4306 
Tel/Fax: (074) 64 3954 
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‘fast’ or ‘slow’ AGC, and slow is almost 
always used for SSB. 

The AGC action in most receivers is 
also ‘delayed’, meaning that for very 
weak signals, the receiver gain is al¬ 
lowed to run flat out until signals reach a 
certain strength. From then on, AGC is 
applied. The idea is to maximise the sen¬ 
sitivity of the receiver to weak signals. 

Now consider the case of a carrier- 
operated squelch working with the AGC 
voltage derived from an SSB signal. If 
fast AGC is selected, the squelch tends 
to shut down the receiver’s audio be¬ 
tween words, producing a very choppy 
effect. But if slow AGC is used, The 
long decay time means that every static 
crash is drawn out to a painful length, 
and listening on an HF-SSB channel 
with carrier squelch means you either 
put up with frequent noise bursts, or you 
desensitise the squelch circuit so much 
that you miss the weaker signals. 

Another problem comes about with 
squelch based on ‘delayed’ AGC. Be¬ 
cause no AGC voltage is developed 
by the weakest signals, they will not 
open the squelch at all and will be com¬ 
pletely missed. 

These are the problems attacked by the 
squelch module produced by Naval 
Electronics of Florida. It’s a little circuit 
board that installs inside your receiver. 
It’s impossible to see what’s on it be¬ 
cause the whole assembly has been 
potted in brown gloop, possibly for 
protection but more likely to shield it 
from prying eyes which might be look¬ 
ing to ‘reverse engineer’ it. 

All connections to the PCB are 
brought out to 10 pins on its edge. These 
are of the usual 0.1" spacing, so you can 
make a matching connector for the PCB 
by slicing a 20-pin IC socket in half with 
a hacksaw. The pins carry power, audio 
in and out, and three leads to an external 
trimpot which is preset for the desired 
squelch sensitivity threshold. You can 
also install a switch to bypass the unit 
completely, and this is intended to be the 
only operator control. 

The Naval squelch module totally ig¬ 
nores the receiver’s AGC line and works 
on the audio only, using DSP techniques. 
What it does is listen to everything that 
comes in, and it makes an educated 
guess at what constitutes human voice. 
In theory, only human voice can open 
the squelch, and the circuit is impervious 
to static, heterodynes, and other non¬ 
human noises. 

Engineers have been working for a 
long time to achieve this. I remember 


some of the Codan SSB radios from 15 
years ago had ‘speech-recognition’ 
squelch circuits that worked after a 
fashion. But, without microprocessor 
technology, it was a hard task. 

Now it looks like Naval Electronics 
has just about cracked it. I gave their 
squelch unit a pretty good run haywired 
to my Icom R- 71 HF receiver. As usual 
I tuned to the familiar 8867kHz aviation 
channel, which is always active with 
SSB signals from far and wide, with 
strengths varying from ‘rock-crushing’ to 
‘bugger- all’. 

To cut a long story short, the thing 
worked pretty well. During the daylight 
hours it was just about faultless, letting 
through the very weakest voice signals 
while ignoring healthy doses of noise. 
But as with the other DSP-based devices, 
it was a little less effective at night be¬ 
cause of fading and echo-producing 
static crashes that tricked it into thinking 
it was hearing speech. 

Still, 90% of the time, the Naval 
squelch unit provides blessed relief from 
the continuous radio racket while still al- 
lowing the operator to hear any 
legitimate calls. For somebody such as 
an air traffic controller who has to listen 
for hours at a time on channels such as 
8867, the DSP squelch unit would be a 
most attractive proposition. 

After using the squelch unit for several 
days on aviation and marine channels 
and anything else I could find, I have 
decided I would try to install the unit 
permanently into a receiver with a 
proper fully variable ‘squelch control’ 
instead of a hidden trimpot. As with 
other types of squelch circuit, the op¬ 
timum threshold setting seems to vary 
with the time of day and the noise level 
at the time. 

In the case of my Icom receiver, I 
would probably be prepared to abandon 
its own AGC-based squelch and use the 
front-panel squelch knob to control the 
Naval unit instead. 

All in all she’s a go-er, although not 
really cheap. The price for that little PCB 
is $256 in Australia. But then again, it 
does the job. And unless someone breaks 
through that brown gloop and copies it, 
the Naval unit is possibly the ONLY one 
that does the job so well. 

Thanks to ZRV Electronics for their 
loan of both the NTR-1 noise remover 
and the Naval squelch module. Further 
information on both units is available 
from ZRV at Unit 10, 29 Peel Street, El- 
tham 3095; phone (03) 439 3389 or fax 
(03) 439 2483. ♦ 
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The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble¬ 
shooter bypasses DOS & tests 
all major hardware components 
directly for true accuracy while 
other programs often give 
erroneous test results! Loaded 
with all the tests you’ll need to accurately isolate the 
source of PC failures. Priced far below all competitors. 
Call now for full list of latest features! 
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#1 WINDOWS 
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Skylight™ is the #1 rated Win¬ 
dows diagnostic (PC Magazine) 
that tunes optimizes & trouble¬ 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, G.D.I. heap 
usage plus much more with hundreds of reports! A 
must for all Windows users! Call now for full list of 
features! 


BUILD YOUR NEXT 
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LANDesigner™ is the first ™ 

, network design software that 
makes creating and installing a 
network easy, fast and inexpen¬ 
sive! Exposes protocol viola¬ 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 
site power and cooling. Provides 
reports for bill of materials, installation sequence, instal¬ 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 
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GET DATA BACK 


RESCUE Data Recovery Soft¬ 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can’t read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres¬ 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu¬ 
able data. Call now! Don’t wait until your data is lost! 


FIX OR INSTALL ANY 


~ c=a DrivePro™ provides fast, pre¬ 
cise installation and mainten¬ 
ance for any hard drive. Over¬ 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 
can be installed in less than 60 
seconds. Allows the use of IDE 
drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers’ recommended specs from 
the drive itself, plus much more! Call now for full list 
of features! 


RESOLVE ANY IRQ OR 
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. r - M in r The Discovery Card™ is the 
- n . , first tool to accurately resolve 
any IRQ or DMA conflict. 18 
L.E.D. lights (11 for all 
interrupts and 7 for all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC’s. Software 
alone cannot detect DMA usage and is often wrong 
when reporting IRQ conflicts! Call now, save time 
and end the frustration! 
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ISOLATE 


The Alert Card™ is the only 
add-on card that monitors and 
diagnoses power and temper¬ 
ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system’s power or 
temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 



VITAL HARDWARE SPECS 

DEBUG ANY DEAD 




MICROHOUy 


The Technical Library on 
CD-Rom™ is compiled from over 
50,000 pages of technical 
hardware manuals! Contains 
complete configurations, speci¬ 
fications, diagrams, settings, 
component locations and other 
vital hardware technical informa¬ 
tion all at your fingertips on 
CD-ROM. Includes main boards, network interface cards, 
hard drives, controller and I/O cards. A must for any 
service department. Call today for special pricing! 




Don’t throw away expen¬ 
sive motherboards, use 
PocketPost™ to debug dead 
Pc’s. Feature packed diagnostic 
add-on card displays B.I.O.S. 
P.O.S.T. codes and tests 9 
critical bus & clock signals. 
300+ page manual has all the 
B.I.O.S. manufacturer codes 
you need to isolate the source of failures. Includes 
detachable logic probe for optional component level 
testing. Call today and start saving money! 
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Experimenting 

with Electronics _^ 


The many uses for diodes 


Diodes are the most simple of semiconductors, but they are extremely useful little components. 
This month, we have a number of diode circuits, and although some of which are standard text¬ 
book stuff, there are others which you may not have seen before. As you can see, well known circuit 
designer and author Darren Yates is also taking over the column with this article. 


Over the last couple of years, Ex¬ 
perimenting with Electronics has become 
a very popular column, giving readers the 
chance to learn more about electronics 
with some simple yet entertaining cir¬ 
cuits. The column’s popularity is due to 
the efforts of Peter Murtagh and Peter 
Phillips, and I’m sure you’ll agree they 
have done a fantastic job in continually 
coming up with some great ideas. I’ve 
enjoyed reading their monthly offerings 
myself, and I’d like to thank EA's Editor 
Jim Rowe for giving me the opportunity 
to continue on their good work. 

Since the task of this column is basical¬ 
ly to provide you with circuits for ex¬ 
perimenting, we’ve decided to take a 
different approach for a while. Each 
month, we’ll provide a number of simple 
circuits based on a particular topic or 
device. We won’t give you a PCB pattern 
or physical layout — that’ll be left for 
you to do. But we will give you a number 
of circuits that you may not have seen 
before and which you can add to your 
own projects. 

So what can you do with a diode? 

You’d be hard pressed to find a circuit 




that didn’t use at least one diode. For a 
component which simply allows current 
to flow in one direction and not the other, 
they are one of the most versatile com¬ 
ponents around. And for around seven 
cents, you’d be hard pressed to find 
another one that’s cheaper. 

OK. Most people know that they’re 
used as rectifiers in power supplies, to 
turn AC into DC. We’ve even included a 
couple of rectifier circuits here, but we 
thought we’d start off using diodes in 
logic circuits. 

Diode logic 

Quite often, a circuit will require an 
odd number of logic gates. In the case 
where you want just one gate, it’s a waste 
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to use an IC package with four gates. The 
easy alternative is to use diode logic. 

Back when digital logic was in its in¬ 
fancy and CMOS ICs didn’t exist, 
diodes and transistors were the stock- 
in-trade of the engineer. To get us 
started, Fig.l shows two practical cir¬ 
cuits for a diode-based OR and AND 
gate. Both circuits are only two-input 
gates, but they are easily expandable by 
simply adding more diodes. 

Where the inputs signals come from a 
relatively low impedance such as the out¬ 
puts of IC gates, the circuits work excep¬ 
tionally well. The only problem which 
can occur is when you wish to link, say, a 
diode OR gate and a diode AND gate 
together, as shown in Fig.2. Notice that 
the output resistor of the AND gate has 
been increased to 47kO. If we left it at 
10KQ, the output voltage at X would be 
about 2.5V or so with both inputs of the 
AND gate low. By increasing the output 
impedance of the AND gate, you get a 
much larger change in output voltage at 
the expense of output impedance. 

In very basic terms, the ideal logic gate 
has infinite input impedance and zero 
output impedance. 

There are some cases where the circuit 
of Fig.2 is not the best but in most hobby 
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circuits, it works well. In diode logic cir¬ 
cuits, some impedance has to be 
sacrificed to get a good voltage change at 
the output. Here’s our first area we’ll 
leave for you to experiment with. Try 
changing the resistors around, but don’t 
go lower than 10k£l 

Voltage rectifiers 

There is at least one of these in most 
mains powered household appliances, ex¬ 
cept those running special power supplies 
called ‘switchmode’ supplies. 

There are three basic topologies that 
the designer can use with a standard AC 
plug pack. The first of these is the half¬ 
wave rectifier in Fig.3. The diode simply 
allows the positive half of the AC 
waveform to pass through, but blocks the 
reverse half. 

While this circuit is simple and uses 
only one diode, the lOOOuF capacitor is 
only ‘topped up’ every other half cycle. 
This results in a drop in the output volt¬ 
age on high demand loads. The DC out¬ 
put also has a fair amount of AC ripple. 
This can be reduced by increasing the 
capacitor value, but it will always be rela¬ 
tively high with this circuit. 

One thing to notice with this and 
other voltage rectifier circuits is that the 
output voltage is higher than the rated 
transformer voltage when there is little 
or no load connected. As a rule of 
thumb, you can multiply the RMS volt¬ 
age of the transformer by the 1.4 to get 
the final DC voltage. 

Fig.4 is a logical extension of this cir¬ 
cuit and uses the negative 
half of the AC waveform to 
produce a negative supply. 

In effect, it is a simple way 
to double the output voltage 
— because the absolute volt¬ 
age between both active out¬ 
puts is now 38V. (You can 
measure this by placing the 
positive lead of your multi¬ 
meter on the positive output 
and the negative lead on the 
negative output.) 


Again, the circuit suffers from the 
problem that each output is only topped 
up on alternate half cycles, and really 
requires a regulator after it to provide a 
practical supply for circuits using logic 
ICs, etc. 

A much more rugged supply can be 
constructed using the circuit in Fig.5. 
This full-wave rectifier requires four 
diodes to produce one supply rail, but it 
uses both halves of the AC waveform to 
top up the capacitor. The benefit here is 
when you have a heavy load connected 
to it. The output voltage under that load 
will only drop down to around the 
transformer voltage — i.e., 12V DC 
with a 12V RMS transformer — 
whereas with the previous circuits the 
voltage can drop down to half the trans¬ 
former voltage, i.e., 6V. (In practice, it’s 
around 9V, but is dependent upon the 
current rating of the transformer and the 
size of the output capacitor.) 



Again, the 1.4-times rule works here in 
working out the DC output voltage of 
Fig.5, but because of the full wave rec¬ 
tification action, this figure holds for 
heavier loads. 

These three circuits can form the basis 
of just about any power supply, but some 
form of voltage regulator such as a 78XX 
type chip is recommended. 

Voltage multiplication 

In one of the previous circuits (Fig.4), 
we touched on the concept of voltage 
multiplication. The circuit in Fig.6 takes 



this idea another step further. By adding 
two more diodes and capacitors, we can 
increase the output voltage to 26V on 
each supply, or 52V in total from just a 
12V plug pack. It must be remembered, 
though, that this is at a much lower cur¬ 
rent than the original 12V rating. When¬ 
ever you increase the voltage, you 
inevitably reduce the output current. 

Be that as it may, it is a very useful cir¬ 
cuit to have on hand when you need a 
higher voltage, for example for operating 
old Telecom telephones or some electret 
microphones. 

One thing that should be mentioned 
here is that the diodes must have a volt¬ 
age rating of more than the output volt¬ 
age divided by the number of diode 
stages. In our case with an output voltage 
of 26V per side, dividing this by the two 
diode stages means that each diode must 
be rated for at least 13V. The 1N4004 
diodes used in the circuit are rated at 
400V, which is fine. 

If you have a few 1N400X diodes 
lying around, it is fairly easy to work 
out the voltage rating. The final digit in 
the code represents the voltage rating, 
so 1N4001 are 100V, 1N4002 are 200V 
and so on up to 1N4004. The 1N4007 
type is rated at lOOOV. 

Audio modulation 

The ideal diode would allow all current 
to flow in one direction and none in the 
other. But as we know, the PN junction of 
a diode means that the anode of the diode 
must be 0.7V above (i.e., more positive 
than) its cathode for current to 
flow; and even this isn’t 
strictly accurate. 

What actually does happen 
is that as the anode vs cathode 
or ‘forward voltage’ of the 
diode increases, the diode is 
pushed further into conduc¬ 
tion and more and more cur¬ 
rent flows through it. In a 
crude way, what we have is a 
voltage-controlled resistor. 
Continued on page 97 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 


Switch-mode battery charger 

This circuit is a 12V 0.5A switch¬ 
mode battery charger based on a simple 
74C14 CMOS IC. It was designed 
specifically for charging small lead-acid 
batteries (gel cells) from a car’s electri¬ 
cal system. The circuit uses voltage 
boost, so it can work whether or not the 
car is running. It can also operate from 
larger input voltages, including an un¬ 
regulated DC supply like a battery 
charger. The input supply range is about 
8 to 24 volts, but if the unit is powered 
from voltages less than 18V, omit R6, 
D8 and D9. 

Briefly the circuit operates as follows. 
Initially Q1 and Q2 are off and capacitor 
Cl charges via Rl. When Cl charges to 
the upper threshold voltage of ICla, the 
output of ICla switches low. This level 
is inverted and buffered by IClb, c and 
d, causing MOSFET Q1 to switch on. 

Current in LI now rises linearly to 
about 1.2A, switching on Q2 (via R2) 
which rapidly discharges Cl, causing the 
MOSFET to turn off. The inductor cur¬ 
rent is now forced to flow through D1 
and into the battery being charged. 
Meanwhile Cl recharges and about 10 to 
15 microseconds after Q1 turns off, the 
cycle repeats. 

Inverters ICle and f form a sensing 
circuit which automatically shuts the 
circuit down if a battery is not con¬ 
nected to the output terminals of the 
charger. This protects against excessive 
power dissipation in D2 and D3, and 
also makes the output terminals short- 
circuit proof. (Note that the output ter¬ 
minals must not come in contact with the 
input terminals.) 

Zener diodes D2 and D3 divert 
some of the charge current as the bat¬ 
tery approaches full charge. However 


their most important function is to 
protect against over-voltage should the 
battery be in a high impedance state, or 
if there is excessive inductance in the 
output leads. 

For efficient operation the output 
wiring inductance must be small in rela¬ 
tion to LI, so use output leads that are as 
short as possible. Adding a capacitor 
across the output terminals to overcome 
this limitation will prevent the battery 
sense circuit from working. If you need a 
long lead length, use long input leads in¬ 
stead of long output leads. 

Most of the components in the circuit 
can be replaced by devices of similar 
ratings. However, while D1 need not 
necessarily be a Schottky type, it must at 
least be a fast or ultra-fast recovery type 
if a regular diode is used. 

For inductor LI, I used 45 turns on a 


P26/16 ferrite pot core with an air-gap of 
2mm x 0.55mm. Either a powdered-iron 
core or an air-cored type should work, 
but a laminated-iron core is not recom¬ 
mended as the ripple frequency is about 
50kHz. A small heatsink (about 21°C/W) 
is needed on the MOSFET. 

As it stands, the circuit is not protected 
against undervoltage conditions. That is, 
if the supply is maintained at about 5-6 
volts the MOSFET will fail to switch, 
remain in linear mode and become hot. 
Though this could be overcome by some 
additional shut-down circuitry, a simple 
solution is to use a logic level MOSFET 
with a fairly low on-resistance for Ql. 
Then if the voltage is low enough to 
make the circuit go ‘linear’, the power 
dissipation would be only a few watts. 

Stewart Whitlog, 

Charlestown, NSW. $45 



EVER THOUGHT OF WRITING FOR EA? 


Have you developed the circuit of the century or a real¬ 
ly great design, and would like to tell others about it? 

Get your achievements to the largest number of your 
colleagues and fellow enthusiasts, and make some 
money at the same time, by sending your article to the 


Managing Editor of Electronics Australia, PO Box 199, 
Alexandria 2015. 

If you're not sure just how to write your article, ring our 
office on (02) 353 0620 and ask for a copy of our 
writer's guide notes. 
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Solar night light 

This circuit can be used as a night light 
in a bedroom. It has the advantage of 
being troublefree, charging from light 
during the day, and switching on auto¬ 
matically when the light level drops. It 
was originally designed as a fish tank 
light, illuminating the tank at night. 

The circuit is made up of three 
parts: a very simple solar-powered 
battery charger, a light level sensor 
and a multivibrator. 

When the light level is high enough, 
the battery is charged from the 6V 1W 
solar panel (Jaycar ZM-9020). When the 
light level falls sufficiently, charging 
stops and the resistance of the LDR in¬ 
creases, allowing Q3 to turn on. This 
causes the multivibrator to start operat- 


First-event indicator 

This circuit can determine which event 
out of several happened first. The circuit 
provides a one-and-only-one output, 
from a total of 16 possible inputs. The 
circuit can be used in a game show to in¬ 
dicate which contestant responded first, 
or the switches could be replaced with 
TTL compatible inputs for applications 
like a model race track, to show which 
car won the race. 

The design is based on a 74150 TTL 
multiplexer, a 74LS154 demultiplexer 
and a 4-bit binary counter (74LS193). 
Initially all switches are open, and pin 
10 of IC1 is low, enabling the gated 
clock oscillator made up of IC5b and 
IC4. As a result, the counter generates 
a 4-bit address that sequentially scans 
all the switch inputs, as well as sequen¬ 
tially addressing each output of IC2. 


ing, in turn alternately switching on the 
high intensity green and red LEDs. 

The level of light required to cause the 
multivibrator to start operating can be set 
with the value of R4. Increasing the 
resistance of R4 makes the circuit 
operate at a lower light level. The on- 


When a switch is closed, and the counter 
reaches the input the switch is connected 
to, pin 10 of IC1 goes high, sending a 
low via IC5a to the input of IC5b, which 
disables the clock signal to IC3. As well, 
pin 18 of IC2 is now low, and the cor¬ 
responding output for the particular 
switch goes low. The clock remains dis¬ 
abled as long as the switch is closed. 
Closing the other switches at this time 
has no effect on the outputs. Once the 
switch is opened, scanning continues. 

The main advantage of this circuit is 
that only a few ICs are required. The 
circuit can be extended with additional 
devices for IC1, IC2 and IC3. The 
speed of the clock should be as high as 
possible, but around 200kHz will suit 
most purposes. 

George Katz, 

Dee Why, NSW. $30 


time of the LEDs can be lengthened by 
increasing the values of Cl and C2, or of 
R1 and R2. 

Sammy Isreb, 

Traralgon, Vic. $25 

Etching PCBs 

I have been using this simple method 
for fast etching PCBs for many years. 
Rather than using ferric chloride solu¬ 
tion, this method combines hydrochloric 
acid and 40% hydrogen peroxide in a 1:3 
ratio. Small PCBs can be etched in about 
30 seconds. 

Treat these chemicals with respect 
and avoid skin contact. Etch within 
reach of running water, with proper 
ventilation. The reaction releases quite 
a lot of heat, which speeds up the 
process. A splash of water can be used 
if the fizzing gets too violent. 

Double coat the PCB with etch resist, 
as the reaction’s heat can affect quality. 
Etching is done in any plastic or glass 
container. Mix the etchant just before use 
as peroxide decays quickly. No sediment 
is formed, so place the board copper-side 
up and gently rock the container to dis¬ 
perse heat. The 1:3 ratio is critical, but 
more peroxide is better than less. 



The peroxide is also available in su¬ 
permarkets, but at a lower concentra¬ 
tion. I have used this peroxide, but it 
has a longer etching time. A galvanic 
cell can be used to compensate, which 
is done by soldering a resist-coated 
copper wire to the PCB on one end, 
and attaching a carbon rod from a used 
torch battery to the other. This is then 
immersed in the etchant. 

Barrie Castle, 

Bakara RSD, SA. $25 


Thank God 
for the Salvos. 

Red Shield Appeal 



SAL 7160 
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Innovative Kits For Everyone! 


Guitar Headphone Amplifier 9 

Your fellow household members will really appreciate this! 
It also means that you can play your guitar in thej^niddle of 
the night! This low-cost and easy-to- 
build Guitar Headphone Amplifier 
provides you with all the loud electric 
sounds of your guitar without 
disturbing anyone else. With output 
power of 0.9W into 16 ohms at 2% 

THD, input sensitivity (for full output) 

50mV rms and frequency response 
-3dB at 30Hz and 70Hz . It’s 
supplied in full-form with all 
components, hardware, PCB case 
and front panel label. 

Cat K-5614 v/V 

Plug Pack (M 9655) optional 

May ’95 


FM Radio Trainer 9 

A great introduction to the basics of FM circuitry, this 
model is designed as a learning aid so it’s easy to build. 
With an ultimate signal to noise ratio of 82dB, it provides 
top quality sound for all local stations and good reception 
for signals up to 70kms away. Supplied in short-form with 
all components, silk-screened and colour-coded PCB, 
hardware and 
comprehensive 
instructions. 

Cat K-5026 


$6995 


April ’95 

Photographic Timer 990 

If you’re having trouble timing photographic developing 
procedures, this low-cost kit is the answer! Perfect for light 
boxes and enlargers, it accurately switches on mains- 
powered fluorescent ultra-violet tubes or incandescent 
lamps rated at up to 1200W 
for a pre-set time (1 -450 
seconds). Plus, its Power, 

Focus, Range, Start and 
Timer switches are all 
conveniently located on the 
front panel. The kit comes 
complete with all 
components, PCB, deluxe 
case, hardware and pre¬ 
punched 

silk-screened front panel. 

Cat K-3022 


Smart Door Minder 9 

At last - a door alarm intelligent enough to distinguish between 
when a person enters and exits! And one that won’t buzz non¬ 
stop when someone stands in the beam! 

Great for shop keepers or for the home, 
this handy minder is easy to install and 
quite inexpensive, using a torch light and 
buzzer as visual and audible indicators. 

Supplied with all components, hardware 
(except torch reflector and mirror), PCB, 
case and front panel label. Any torch 
reflector can be used (make sure that the 
size is correct for the case supplied). A 
simple low-cost torch can be purchased 
from most supermarkets, hardware or 
department stores. $26 


Cat K-3123 


©■May '95 


April ’95 


Case style may vary 
from Illustrated model 

$9995 


Plug Pack (M-9627) optional 

Surround Sound 
Decoder 990 

Due to popular demand, 
here’s a kit that provides 
superb surround sound at a 
great low price! By employing 
low distortion analogue 
circuitry and subjecting the 
audio signals to as little 
processing as possible, this 
kit performs as a very 

effective and easy-to-use decoder. Unlike the previous decoder 
featured in Electronics Australia (January 1992), it uses op- 
amps, operating on the signals at line-level before the power 
amplifiers. The kit comes supplied with all components, 
hardware, PCB, pre-punched silk-screened front panel and 
deluxe plastic case. /£\ Ma >95 
Cat K-5406 Vly 

Sub Woofer Amp 9990 

A sub woofer amplifier system with a continuous power 
capability of 320 watts into 4 ohms or 200 watts in to an 8 ohm 
load. It features a built-in two-way active cross-over 
selectable cut¬ 
off frequencies, 
excellent noise 
and distortion 
performance 
plus, automatic 
signal muting 
when switched 
on and off. 

Provides frequency response of 10Hz to 70Hz/90Hz/120Hz 
(selectable) (Amplifier module:10Hz to lOOKHz, 3dB) and 
Input Sensitivity/Impedance of 0.6V/47K for 200 watts RMS 
into 8 ohms. Comes with all components, hardware, 
transformer, pre-punched case anodised matt black 
pre-punched silk screened front panel. 


$ 89 95 


Cat K-5580 


-©■April ’! 


95 


$349 


Please contact your nearest store for availability as some kits may still be in production. 






































Everything From 
Brilliant Books To Simple 

Switches! 


Listening In 
Magazine 3rd Edition. 

Includes a selection of 
fascinating up-to-date articles 
covering how to monitor the 
new BLACKMANTA stealth 
aircraft, a list of police 
callsigns, monitoring world 
disasters and much more! 

Cat B-4701 


$995 



Limited stocks of the 2nd edition (B-4700) 
available - ask at your nearest store! 


New 1995 Edition 
World Radio TV 
Handbook 

What’s on shortwave radio, 
the best and worst radios, how 
to get the most from your 
shortwave radio and more! 

Cat B-2095 

Just $3495 






Home & Holiday Scanner 
Frequency Guide - Now 
Available For South 
Australia & Northern 
Territory 

It even includes Highway Route charts and 
listings for country and small town areas. 
With the ‘Home & Holiday Frequency 
Guide’, you can listen in on such services 
as ambulance, fire and police wherever you 

Cat B-4404 $3495 

Also Available: 

NSW $3095 

Victoria $3Q95 

Cat B-4402 ** w 

PC Architecture & 
Assembly Language 

Provides a complete environment to 
understand Assembly language and the 
inner workings of your PC. 

Now with 3.5” disk. —- 

cl Ed “" $3495 Vi«wn 



K* 

r: 




Queensland $3095 

Cat B-4406 W 


$ 29 . 85 ,.,.., 

+*5®r— 


PC 

Architecture 
& Assembly 
Language 

Jwnptoto PC Hardware: 
l PC Software: 



Hobby 

Glue 

50ml. 
Cat N-1229 

$495 


Blank Printed Circuit Boards 

Single-sided heavy-duty FR-4 epoxy glass PC 
board with permanently bonded 1 oz copper. 
Available in three sizes. 

150 x 74mm Cat H-5540 $1.72 

150 x150mm Cat H-5545 $3.40 
300 x 300mm Cat H-5550 $8.36 

Action Marker Etching Pen 

Ideal for touch-ups or direct 
etch boards. 

Cat N-5181 



8-way Dual In-Line Mini Switch 

Rated: 24V DC @ 25mA 
(Make & break) 

50V DC @ 100mA (steady) 

Overall Size: 22 x 16 x 
10mm 

Mounting: PCB C | *)Q 
Cat P-7854 * I 



HAt-F 


PRICE! 


$795 



Ammonium 

Persulphate 

Special long-lasting 
compound for use 
when etching 
PCBs. 600g. 

Cat N-5654 



KPBC804 


400V 8 Amp 

11 3 =*.-—- r2Jii 

5 1 --'- •*“•*— 

Bridge 


Rectifier 


Cat Z-3333 

Q $095 

$3’5 



Don’t miss our 1995/96 Annual Catalogue inserted inside the June editions of 

Electronics Australia and Silicon Chip! Can’t wait that long? Pick one up from your 

nearest store (available mid-May). 






















































Day’s Work 


For An Easier 



Arlec Super Tool 

PCB Work Made Simple 
And Economical! 

Great for sanding, polishing, drilling, engraving, milling and 
more! Comes with everything you need for highly-efficient 
work: Wire brush, milling cutters, grinding wheel, high speed 
drills, chuck collets, eraser sticks and mains plug pack 
adaptor. All in a handy plastic carry case! 

Cat T-4754 

$7995 fTRLEC 


New Low Price! 




Adcola Duo-Temp 
Soldering Iron 

With normal temperature for 
everyday service & assembly work, 
plus push-button ‘Boost’ for fast 
heating or heavy-duty 
soldering. Rated at 
21 watts, 

240V AC. 

Cat T-1830 


$4995 


30g Can 
Of Ronson 
Butane 
Gas 

Cat N-1082 

$350 


Economy Pencil Blowtorch 

Great for heatshrink work, silver solder, gold, 
silver, brazing or glass work. It fits easily in 
your pocket and is powered by butane gas. 


Cat T-1380 


Pro’s Kit Soldering System 
The Soldering Kit 
You Can Afford! 

Includes quality butane iron, non-slip stand, 
solder, side cutters and pliers. With torch 
tip, 2.4mm soldering tip, hot knife tip and 
handy carry case. 

(Gas not included). 


Cat T-1200 


$5995 


Mini Super 
Vacuum Cleaner 

A compact handheld vacuum that’s ideal 
for cleaning dust and dirt from electrical 
equipment such as computers, stereos 
and cameras. Comes with brush 
attachment and dust bag. 

Cat T-1700 


$2995 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW ARMIDALE: New England Electronics 711 655 BALLINA: Ballina Electronics 867 022 BATEMAN'S BAY: Baycity Sight & Sound 725 030 BATHURST: Electronic 
Frontiers 323 933 BOURKE: Countrywide Services 722 150 BOWRAL: Bowral Electrical Suppliers 611 861 BROKEN HILL: Hobbies & Electronics 884 09 
COOTAMUNDRA: Cootamundra Music & Light 422 561 DENILIQUIN: Deni Electronics 813 672 DUBBO: Chris's Hi Fi 828 711 GOULBURN: Tunlive 221 288 GRAFTON: 
Repairs & Spares 421 911 GRIFFITH: Miatronics 624 534 GUNNEDAH: Carter's Sportscene & Electronics 42 2230 INVERELL: Infolink Computer Systems 22 1821 
KEMPSEY: P&KRichards 631 134 LEETON: Leeton Audiotronic 532 800 LIGHTNING RIDGE: Ughtning Ridge Solar Power 291 013 LISMORE: Decro Electronic 
Services 214 137 LITHGOW: Douroy Photographies 513 173 MACKSVILLE: Macksville Electronics 683 368 MOREE: Moree Electronics 522 091 MUDGEE: Headwear 
723 895 MURWILLUMBAH: Strings & Things 723 684 NARRABRI: Namoi Computer Service 923 274 NELSON BAY: Nelson Bay Elect. & Hobbies 813 685 NOWRA: 
Nowra Electronics 210 722 PARKES: Strad Music Centre 623 366 PORT MACQUARIE: Port Electronics 841 594 RICHMOND: Silicon Crafts 784 101 TAREE: Manning 
Electronics 512 233 TUNCURRY: Tuncurry Electronics 545 006 WAGGA WAGGA: Phillips Electronics 216 558 WALGETT: Walgett Electronic Centre 281 111 WINDSOR: 
Hawkesbury Electronics 776 722 YASS: Warmington Electrical 226 1411 YOUNG: Keith Donges 821 279 VIC ARARAT: Jerram Electronics 522 345 BAIRNSDALE: Green 
Gage Services 525 677 BENALLA: North East Electronics 622 710 CASTLEMAINE: Inspect Electrics 723 773 COLAC: Colac Electronics 312 847 ECHUCA: Gilmour 
Electronics 822 956 HORSHAM: Burgess Camera House 824 680 LEONGATHA: Leongatha Photographies 623 227 MILDURA: Pullman Auto Pro 232 882 MORWELL: 
Roylaine Pty Ltd 339 458 ROSEBUD: Seatech Vic Pty Ltd 822 225 SHEPPARTON: Andrew Guyatt Electronics 219 497 SWAN HILL: Nyah District TV Service 329 303 
ST. ARNAUD: Whartons Appliances 951 069 WARRAGUL: Roylaine 234 255 WARRNAMBOOL: Koroit St. Elect. Services 627 417 WONTHAGGI: South Gippsland Photo 
Service 721 411 QLD AYR: Delta Electrix 831 566 BOWEN: Plaza Electronics 863 477 BUNDABERG: Bob Elkin Electronics 521 785 CALOUNDRA: Electro-mart 
918 533 DALBY: Hobby & Electronics 625 770 GOONDIWINDI: CTW Electronics 713 411 GYMPIE: Cooloola Electronics Pty Ltd 83 6677 INGHAM: Masons Electronics 
763 188 INNISFAIL: Innisfail Hi-Fi 612 014 MACKAY: Steven's Electronics 511 723 MARYBOROUGH: Keller Electronics 214 559 MOSSMAN: Mossman Electronics 
982 200 MT. ISA: Outback Electronics 433 475 PIALBA: Keller Electronics 283 749 STANTHORPE: Granite Belt Communications 813 333 TAS BURNIE: Electronic City 
314 760 DEVONPORT: Al Electronics 248 322 SA MT. GAMBIER: Hutchesson's Communication 250 400 PORT LINCOLN: Basshams TV & Comp. World 830 075 
WHYALLA: Eyre Electronics 454 764 WA ALBANY: Micro Electronics 412 077 BUNBURY: Micro Electronics 216 222 GERALDTON: Angora Lighting 211 278 
MANDURAH: Mandurah Hi FI 581 2206 MARGARET RIVER: CPA Electronics 573 888 PORT HEDLAND: Ivan Tomek Electronics - Retail 732 531 





































A Powerful 
Alternative For 
Your Home! 

By far the most economical and energy-conserving source of power for 
your home, boat or caravan, solar power is fast becoming the ideal 
alternative to electricity. Our new range of BP solar modules are designed 
to run everything from small TVs and radios to domestic water and power 
systems. All are of the utmost quality. Water, hail and shock resistant, 
they’re great for mounting almost anywhere. Each comes complete with 
a 10-year limited output guarantee. 



12 volts 6 Watts 32 Cells 

Peak power Watts: 6 W £ 1 OO 

Current at Peak Power: 0.36A 9 I jy 

Voltage at Peak Power: 15.2V 
Dimensions: 238 x 258 x 38.5mm (WxLxD) 
Cat 0-3006 

12 Volt 10 Watts 32 Cell Gelcoat 

Peak Power Watts: 10W & 01 O 

Current at Peak Power: 0.63A yZlY 
Voltage at Peak Power: 15.2V 
Dimensions: 294 x 534 x 24mm (WxLxD) 
Weight 2kgs 
Cat 0-3010 

12 Volt 15 Watt 32 Cells 

Peak Power Watts: 15 Watts £ O AO 

Current at Peak Power: 1 . 02 A v aHY 
Voltage at Peak Power: 15.2V 
Dimensions: 430 x 490 x 38.5mm (WxLxD) 
Weight: 4kg 
Cat 0-3015 


12 volt 20 Watts 32 Cell Gelcoat 

Peak Power Watts: 20W . 

Current at Peak Power: 1.30A $ 299 

Voltage at Peak Power: 15V 
Dimensions: 504 x 534 x 24mm (WxLxD) 
Weight: 4kgs 

Cat 0-3020 

12 Volt 40 Watt 36 Cells 

Peak Power Watts: 40 Watts $419 

Current at Peak Power: 2.34A 
Voltage at Peak Power: 17.10V 
Dimensions: 433x 958 x 38.5mm (WxLxD) 
Weight: 5.2kg 
Cat 0-3040 

12 Volt 60 Watt 36 Cells . 

Peak Power Watts: 60W $599 

Current at Peak Power: 3.51 A 
Voltage at Peak Power: 17.10 V 
Dimensions: 530 x 1188 x 38mm (WxLxD) 
Weight: 8 kg 
Cat 0-3060 




BP SOLAR 


REGULATOR 

PBC1205 

12V 5A 

BAT+BAT-SOL- 



12 Volt 5 Amp Regulator 

Designed for use with BP Solar modules. 
Will maintain batteries in a high state of 
charge and also afford adequate 
protection against overcharging. Rated at 
12 volts @ 5 amps. 


Cat 0-3100 


$7995 


Not all panels available In all 
stores but may be ordered. 


DiCRUkMITH 


ELECTRONICS 




Heavy-Duty Regulators 

12 Volt 10 Amp 

Cat 0-3110 


$169 


PHONE, FAX & MAILORDER SERVICE 


AUSTRALIA: Outside Sydney: FREE Call (1800) 22 6610 
Sydney and Enquiries - (02) 888 2105 
Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND: Phone: (09) 480 8049 or (09) 480 3331 
Fax: (0800) 800 290 or write to 

Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 

North Shore Mail Centre, Auckland 

All major Credit Cards accepted. Overnight Courier Available. 


NSW • Albury 21 8399 * Bankstown Square 707 4888 * Blacktown 671 7722 * Bondi 387 1444 * Brookvale 905 0441 • Burwood 744 7299 • Campbelltown 
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890 0699 • Coburg 383 4455 • Dandenong 794 9377 • East Brighton 592 2366 • Essendon 379 7444 • Frankston 783 9144 • Geelong 232 711 • Highpoint 
318 6300 • Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 • Richmond 428 1614 • Ringwood 879 5338 • Springvale 547 0522 QLD 

• Alderley 356 3733 • Booval 282 6200 • Brisbane City 229 9377 • Buranda 391 6233 • Cairns 311 515 • Capalaba 245 2870 • Chermside 359 6255 

• Indooroopilly 878 4944 • Maroochydore 791 800 • Mermaid Beach 785 600 • Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 

• Townsville 72 5722 • Underwood 341 0844 SA • Adelaide City 232 1200 • Elizabeth 255 6099 • Enfield 260 6088* St Marys 277 8977 • Westlakes 
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Construction Project 


SMART DOOR MINDER 


You’ve seen them all over the place — but have you ever had to live with one? They are usually very 
simple designs which can’t tell whether someone has gone in or out, and tend to buzz incessantly if 
someone stands in the beam. This design fixes those problems, and has a couple of other bells and 
whistles too... 


by GRAHAM CATTLEY 



The idea of a door minder is not new. 
Several designs have been presented in 
Electronics Australia over the years, but 
we felt that what the world really 
needed was a door minder with intel¬ 
ligence: a door minder that knew the 
difference between ‘in’ and ‘out’; a door 
minder that wouldn’t buzz forever if 
someone (or something) stood in the 
way, but also wouldn’t shut up com¬ 
pletely if an errant umbrella blocked the 
beam. Well, this is it — and by keeping 
the design simple, it doesn’t 
cost much to build, either. 

The main feature of this 
design is the ability to let you 
know which way someone went 
through the doorway, and also 
let you know if the beam has 
been blocked for any length of 
time. Also by mounting the 
light source in the case along 
with the rest of the circuitry, the 
door minder can be installed 
with a minimum of wiring, and 
can easily be moved to another 
location if desired. 

But why do you need a door 
minder? Well, if you have any 
kind of business, some sort of 
door minder is a must — if only 
to let you know when cus¬ 
tomers (and/or merchandise) 
are leaving the shop. 

By connecting the unit to a 
digitised speech recorder, cus¬ 
tomers could be greeted on 
entering the shop and asked to 
come again on leaving. 

Having it connected to a digi¬ 
tal counter is also very useful, 
as you can match the count 
against the number of sales for 
the day and see how many cus¬ 
tomers were ‘Just looking’... 

Don’t have a shop? A door 
minder can also be very useful 
in the home — for things like 
letting you know if your toddler 


has strayed into the kitchen. There are, 
of course, more frivolous uses, such as 
seeing exactly what time Tiddles gets 
home at night, but we leave these ap¬ 
plications to your imagination. 

How it works 

This door minder differs from most 
other designs, in that the light source is 
mounted in the case along with the sen¬ 
sors. This eliminates the need for extra 
wiring to a light mounted on the other 


side of the doorway, and also makes the 
unit easier to install. 

Visible light was used for the beam 
for two reasons. One is that infrared 
LEDs and detectors are expensive and 
would require a more complex circuit; 
and two, light bulbs produce a far 
brighter beam, allowing the unit to 
operate reliably over greater distances. 

By using a parabolic reflector from a 
cheap torch to direct the beam, and a 
small mirror to reflect the light back 
again, the cost of the project is 
kept to a minimum without the 
need for any fancy (read 
‘expensive’) optics. 

And while the unit was 
designed as a door minder, 
giving one tone for entry and 
another for exit, the unit can 
easily be put to all sorts of other 
uses. For example it could be 
used to operate an automatic 
light switch, which turns the 
lights on when you walk into a 
room and turns them off again 
when you leave. 

The door minder also has a 
buffered output, suitable for 
connecting the unit to a digital 
counter, or to a LED to provide 
a visual indication that someone 
has walked in. 


Circuit description 

The design of the circuit is 
based on the fact that the two 
sensors (LDR1 and 2) are 
mounted horizontally, and that 
an object passing through 
the doorway will break a 
beam going to one of 
the sensors before breaking the 
other. By detecting which beam 
was broken first, the unit can 
indicate which way the object 
was moving. 

Light is directed out of the 
front of the door minder and is 
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Left: A close up showing the wiring to the PC board. Note that PC pins were not used to connect the lamp and LDRs, in 
order to provide clearance for the reflector. Right: The LDR director tubes are clearly visible in this shot , with the 
lamp/reflector assembly mounted beneath them. 


reflected back to the unit by a mirror 
mounted on the other side of the door¬ 
way. The reflected light normally hits 
both LDR1 and LDR2, and according¬ 
ly their resistance drops. The base vol¬ 
tages on transistors Q1 and Q2 rise, 
and the transistors turn on, bringing 
their collectors low. 


R2 and R4 set the sensitivity of the 
unit, and their values may need to be 
changed if the doorminder is used in 
very a bright environment. 

IC1 is a dual D-type flipflop with 
each of the flipflop’s data inputs con¬ 
nected to the other’s Q-bar outputs. 
When both flipflops are reset on power 


up, each sees a low on its data input and 
clocks this onto its (unused) Q output. 
The resulting high on each Q-bar output 
turns off both output transistors Q3 and 
Q4. As the clock inputs to IC1 are posi¬ 
tive edge triggered, the steady low on 
the input transistor collectors has no ef¬ 
fect on the inputs, and the circuit 


Vcc 

+12V 



The complete circuit diagram for the smart door minder. IC1 detects which light beam was broken first , while the 555 serves 
to pulse the buzzer once a second if both beams are broken. 
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SMART DOOR MINDER 


remains in a steady state until something 
breaks a beam. 

When a beam is broken, the resistance 
of the associated LDR rises, and turns 
off the transistor. In turning off, the 
transistor’s collector voltage rises, and 
this ‘rising edge’ appears on the clock 
input of the flipflop. The flipflop clocks, 
and transfers the high appearing on its 
data input through to its Q output — and 
conversely a low on its Q-bar output, 
turning on the output transistor. 

Of course any object moving through 
the doorway will break the second beam 
a short time after the first. However, as 
the data inputs are seeing inverted forms 
of the other flipflop’s output, and as this 
data has already been set to zero by the 
previous beam being broken, the Q-bar 
output of the second flipflop remains 
high. This whole procedure works either 
way around, with the end result being 
that only the first beam broken has any 
effect on the outputs. 

Once one of the Q-bar outputs goes 
low, two things happen. The first is that 
the appropriate output transistor turns 
on and supplies power to the the buzzer 
— a two-tone piezo buzzer was used in 
the prototype, producing a steady tone 
for entry, and a ‘chirrup’ when exiting. 
The second thing is that IC2a resets the 
flipflops, after a three second delay set 
by R5 and Cl. This delay determines 
the length of time that the buzzer sounds 
before being reset, and can be changed 
by altering the value of Cl. 



The source of all the noise! A dual tone 
piezo buzzer mounted in another 
room. A series Ik resistor can be 
placed in the ground lead to keep the 
volume down. 


IC2c is used to detect when both 
beams are broken (that is, when some¬ 
one is standing in the beam). Obviously 
both beams will be blocked in normal 
use (unless you’re awfully thin), but so 
long as you move through both beams 
within the three second sounding period 
of the buzzer, the output of IC2c will 
not have any effect on the circuit. If, 
however, something blocks both beams 
for more than three seconds, the output 
of IC2d goes high, C2 charges through 
R9 and RIO and the 555’s output 
switches Q4 on and off at a rate of 
around once a second. 

IC2b provides a buffered logic out¬ 
put for use with a counter, or can be 
connected to a LED to provide a 
visual output. 

Because of the relatively high current 
drain due to the light source, the door 


minder is powered by a 12V DC 250mA 
plug pack. C3 serves to decouple the 
supply near IC1. 

Construction 

As you can see from the photos, the 
circuitry for the door minder is all 
mounted on a PC board measuring only 
105 x 60mm, and coded 95dm05. This 
fits into a small UB3 jiffy box, with the 
lamp reflector and LDR light director 
tubes fitted to the box lid. 

The PC board is quite uncluttered 
and the components can be installed in 
any order, but it is easier to install the 
five wire links, resistors and diodes 
first. Observe the normal anti-static 
procedures when installing IC1 and 
IC2, and don’t mount the LDRs, lamp 
or buzzer until later. 

The door minder uses a parabolic 
reflector out of a cheap torch to focus 
the beam on to a mirror mounted on the 



+12V GND 
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Qj 
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Above: This is the full size PCB artwork for those who make their own boards. 
Below: Here’s the parts overlay — use it as a guide when fitting the parts on the 
board. Note that the lamp and LDRs are connected with short lengths of wire. 
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The front panel has been designed to 
accommodate almost any size 
reflector. Simply cut a hole of the 
required diameter. 

other side of the doorway. Almost any 
torch will do, but the bigger the reflector 
the better — a 4cm diameter reflector 
was used in the prototype, with excel¬ 
lent results. 

You will no doubt find that the only 
torch bulbs available to suit the reflector 
(flange mount), have a voltage rating of 
2.4 to 4.6 volts, and not 12V as required 
here. To get around this problem, the ex¬ 
isting bulb mounting hardware was 
removed, and an Edison screw bulb 
socket was glued into place. It was then 
a simple matter to solder two leads to 
the socket, and install a 12V ES bulb. 

A large circular hole has to be cut in 
the front panel, the diameter being just 
under the diameter of the reflector. Use 
a nibbling tool to remove most of the 
aluminium and file the hole to size — a 
couple of millimetres smaller than the 
reflector should be about right. Drill the 
two 6mm holes for the LDRs and a hole 
in the end of the case for the power and 
external buzzer leads. 

Carefully glue the reflector into place 
behind the lid with five minute epoxy, 
and while you are at it, glue the ES bulb 
socket into the reflector. A small tip 
here: If possible, assemble the bulb 
socket, bulb and reflector before glueing 


and apply power to the bulb. Position 
the socket in the reflector so that the 
reflector directs a concentrated spot of 
light on a wall, approximately two 
metres away. Mark the position of the 
bulb holder so that when glueing, the 
holder can be aligned easily. 

The two LDRs are soldered to 5cm 
lengths of wire and installed on the 
board — use a bit of heatshrink sleeving 
on the leads to prevent them from 
shorting. Solder the leads from the 
lamp to the board, and thread the 
power and buzzer leads through the 
hole in the end of the box. If you want 
to mount the buzzer remotely, use 
some three-core cable to run from the 
door minder to the buzzer. 

The LDRs are mounted on the front 
panel using a LED mounting bezel and 
a 25 x 6.4mm piece of heatshrink — see 
Fig.2 for the mounting details. (Note: 
Do not shrink the 6.4mm heatshrink 
— the LDR and LED mounting clip 
just push neatly into the heatshrink, 
although a touch of glue to hold the 
lot together wouldn’t be a bad idea.) 
Mount the PCB in the bottom of the box 
using a couple of pieces of double-sided 
foam tape, remembering to leave 
clearance for the reflector, and screw the 
lid onto the box. 

Testing, testing 

The completed door minder can easily 
be tested by placing a small mirror 
about 20cm in front of it, and switching 
on the power. If all is well, the buzzer 
should sound for about five seconds and 
turn off. By covering each LDR in turn 
with your finger to simulate someone 
passing through the beam, you should 
hear one tone in one direction and 
another in another. 



Fig.1: This diagram shows how to 
mount the LDRs. Only the front half of 
the LED mounting clip is used, with 
the heat shrink holding it in place. 


PARTS LIST 

Resistors 

All 1/4 watt 5%: 

R2,R4,R8,R11 Ik 
RIO 6.8k 

R1,R3,R6,R7 10k 
R5,R9 100k 

Capacitors 

Cl 22uF 25VW electrolytic 

C2 IOuF 25VW electrolytic 

C3 IOOuF 25VW electrolytic 

Semiconductors 

LDR1 ,LDR2 Light Dependent Resistor 
DSCD01 (or equiv) 

D1.D2 1N4148 or similar diode 

Q1,Q2 BC548 NPN transistor 

(or equiv) 

Q3,Q4 BC328 PNP transistor 

(or equiv) 

IC1 4013 CMOS dual D flipflop 

IC2 4011 CMOS quad 

NAND gate 
IC3 555 timer 1C 

Miscellaneous 

PCB coded 95dm05, 60 x 105mm; Plas¬ 
tic box to suit, size 41 x 68 x 130mm 
(UB3); Torch reflector and bulb assemb¬ 
ly; 12V ES light bulb; ES lamp holder to 
suit; Two pieces of 6.4 x 25mm 
heatshrink; Two LED mounting clips; 

12V dual tone piezo buzzer; 12V 250mA 
DC Plugpack; Hook-up wire etc. 


If you can’t seem to get both beams to 
work, try removing the lid and checking 
that both LDR director tubes are paral¬ 
lel, as they may have been pushed out of 
alignment when positioning the lid. 

As the door minder only weighs 
about 100 grams, it can be mounted on 
a wall or door frame with double¬ 
sided foam tape. If the unit is to be 
permanently mounted, the leads going 
to the plug pack and buzzer could 
come out of the back of the box and run 
through the wall cavity to a remote 
on/off switch and buzzer. 

A small mirror 50mm square was 
used as a reflector, but almost anything 
similar could be used. This is mounted 
on the opposite side of the doorway and, 
again, double-sided foam tape comes in 
rather handy. 

The easiest way to align the door 
minder and reflector is to secure the 
door minder to one side of the door¬ 
way and switch it on. Manually posi¬ 
tion the reflector so that the reflected 
light hits both LDRs equally, and then 
secure it in place. Substituting a 
couple of LEDs (with lk dropping 
resistors) for the buzzer makes this a 
much quieter procedure. 

There isn’t a lot more to say, except 
that if you have any pets of the four¬ 
legged variety, make sure that the unit 
is mounted above tail level — for ob¬ 
vious reasons! ❖ 
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Mains Appliance 
Remote Controller - 2 


Construction Project: 


Here’s the construction details for the UHF remote controlled mains 
cuit was described in the March issue. 

by JEFF MONEGAL and PETER PHILLIPS 


The circuit is built on two PCBs, 
which are then linked together as shown 
in the photo of Fig.4. The 
receiver/timer PCB is quite 
crowded, but should present 
few problems to build. Start 
by thoroughly inspecting the 
board for track errors and 
shorts. There are quite a few 
tracks running between IC 
socket pads, which means 
you’ll need a reasonably fine 
soldering iron and small- 
diameter solder for many of 
the connections. 

Now install the links, 
especially the one under IC1. 

There are also two links 
fitted to the track side of the 
board. One of these is link B, 
which is fitted if you don’t 
want the timer option. See 
the photo in Fig.2. Otherwise 
fit link A (on the component 
side of the board). All com¬ 
ponents other than R20 are 
mounted vertically. IC sock¬ 
ets are optional. 

The UHF receiver is in¬ 
serted with its component 
side facing out. LEDs 1, 

3, 5, 7, 9 and 11 are 
fitted on the track side of 
the board, mounted high 
enough to poke through holes drilled in 
the front panel. 

In the prototype, the whole assembly 
was attached to a wall plate, with 
spacers that were glued to the back of 
the plate. If you do the same, allow for 
the length of the spacers when installing 
the LEDs. 

The optocouplers are made by fitting 
a high brightness LED hard up against 
an LDR, both supported in heatshrink 
tubing. Place the LED and the LDR into 
the tubing so they touch each other. 
Slowly heat the tubing so it shrinks 
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down evenly, making sure the two com¬ 
ponents remain hard up against each 


WARNING! 

The circuitry for the receiver/timer 
and triac controller sections of this 
project is designed to be directly con¬ 
nected to the power mains. As a result, 
accidental contact with the circuitry 
when it is operating could result in a 
fatal shock. Extreme care should there¬ 
fore be used, both in the construction 
and testing of the project. 

If you are not experienced in work¬ 
ing with this type of circuit, we strong¬ 
ly recommend that you do NOT 
attempt to build the project. 


appliance controller whose cir- 


other. Use black tubing, as it makes an 
excellent shield against light Then 
paint both ends with black 
nail polish, or similar, to 
give a completely light tight 
assembly. This is important, 
as if any external light is 
allowed to influence the 
LDRs, speed variations be¬ 
tween settings will be un¬ 
predictable. 

The assembly is fitted to 
the PCB with the LED at the 
bottom. As shown in the 
layout diagram, the LED 
connects to the pads on the 
left side. The leads from the 
LDR are formed to drop 
down to the pads on the 
right of those for the LED. 
All five optocouplers are 
mounted this way. Note the 
polarity of the LED, with the 
anode towards the outside of 
the board. (By the way, the 
LEDs supplied in the kit will 
most likely have the long 
lead as the cathode, not the 
anode as is usual.) 

The transmitter will be 
supplied as a kit, with in¬ 
structions on how to build it. 
This is a relatively easy and 
quick task. 

The controller PCB has mains vol¬ 
tages applied to it, so be sure it’s proper¬ 
ly soldered and built The tab of the triac 
faces towards the centre of the board, 
and you’ll probably need to form the 
centre lead at an offset to suit the PCB 
pads. The toroid is wound on a 15mm 
core, and mounts vertically. If you are 
winding your own toroid, use 0.8 to 
1mm diameter wire, and wind two 
layers on the core. Varnish the coil after 
you’ve wound it. 

If you add a heatsink to the triac, it’s a 
good idea to insulate it from the tab with 



Fig.4: Here’s a view of the assembly from the optocoupler 
side. The250mm length of antenna, the240V active lead and 
a connection to the load are the only external connections. 












Fig.2: This shot shows the track side 
of the receiver/timer PCB. The plastic 
spacers mount the assembly to a wall 
plate or Inside a plastic case. 

a mica insulating washer. The heatsink 
can be made from a scrap of aluminium, 
or you can fit a commercial type. You 
only need a heatsink for loads above 
200VA or so, and most fan motors are 
well below this figure. 

The terminal block has three connec¬ 
tion points, but only two are used by the 
circuit. Use the third point as a loop, 
perhaps for a neutral wire if you wiring 
the unit to a line cord. 

Testing 

The two boards can be tested 
separately. To test the triac section, con¬ 


nect a 500k potentiometer to points A 
and B on the circuit board. These two 
connection points are both adjacent and 
close to R30. 

Connect a 240V 60W (or so) lamp to 
the terminal block (load), with the other 
side of the lamp to mains neutral. Then 
connect the mains active to the terminal 
block (active). 

Place the circuit board so it’s not 
touching any metal objects, then apply 
power. The worst that can happen is the 
lamp comes on at full brilliance, indicat¬ 
ing a short in the triac or the PCB. If the 
circuit is working, you should find that 
varying the potentiometer varies the 
lamp brilliance. 

There’s not much that go wrong with 
this circuit, assuming you’ve wired it 
correctly. If the circuit doesn’t work, the 
most likely cause is incorrect soldering, 
a missing component, or even (dare we 
say it) a blown test lamp. 

The receiver/timer PCB needs an ex¬ 
ternal DC supply of about eight volts. 
The positive connection is next to the 
receiver module, and the negative con¬ 
nection is near IC3. 

You should be able to observe the in¬ 
dicator LEDs advancing by pressing 
SW1 (or a piece of wire to simulate 
SW1) — not when you press the switch, 
but when you release it. 

If you hold the switch closed for a 
second or so, the green LED should 
light The selected function (timer or 
on-off) will depend on the setting of 
link A or B. The green LED is really 


r uxt wr. 





Flg.3: This Is a close up of the triac 
PCB. Mount the Ik 5W resistor (R30) 
clear of the PCB to allow best heat 
dissipation. If you fit a heatsink to the 
triac, remember that the tab is at 
mains potential. 

only needed for the timer mode. In 
on-off mode, the green LED will 
come on to indicate power is being ap¬ 
plied to the load, but as this is shown by 
the other LEDs, the green LED is there¬ 
fore redundant 

If all is working so far, try the UHF 
transmitter. Pressing the transmitter key 


link on 

SUJ1 track side 


antenna 


Dc^df 

R< 


W7T 

& 





LED TV LDR 
(same for all) 


SW2 


link B 

(track side) 


to load 


active 



Flg.l: The PCB for the receiver/timer Is on the left. Notice the links on the track side of the board. The opto-couplers are 
connected with the LED on the left, anode to the outside of the board, LDR on the right as shown. 
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Mains Appliance Remote Controller - 2 




Here’s the PCB patterns for those who want to make their own. The layout design is copyright to CTO AN Electronics. 


should now produce similar results to 
the switch. The only adjustment to 
make is the trimmer capacitor in the 
transmitter. Adjust this for the best 
operating range, which is usually around 
80 to 100 metres. 

If you have fitted SW2, operating this 


switch should reset the circuit so all the 
red LEDs are out. This switch is the 
equivalent to turning the triac off with 
the transmitter. 

Final assembly 

The two PCBs are held together by 


four lengths of stiff wire, such as 2mm 
brass wire available from a hobby shop. 
These provide connections as well as 
support for the controller board. Space 
the boards 30mm or so apart. 

For safety, and to protect the boards 
against corrosion, spray PCB lacquer on 
the track side of both boards, especially 
the controller board. This will help 
prevent breakdown between tracks, if 
there’s moisture or other contaminants 
in the environment 

You will need to drill five holes in the 
front panel of the case (or wall plate) for 
the power level indicating LEDs, and 
another for the green LED (if used). 
Then attach the assembly to the front 
panel with plastic spacers. Glue the 
spacers to the panel. 

The unit can also be mounted inside a 
plastic case and fitted with an extension 
plug and socket. This allows the control¬ 
ler to be used with portable appliances, 
such as a heater. With this option you 
will have more room to mount switches, 
and a potentiometer to vary the time 
delay if required. 

To prevent interaction with other UHF 
remote systems, code the the transmitter 
encoder IC and the decoder IC (IC1) in 
the receiver/timer PCB. This is done by 
connecting the address pins to either a 
logic 0 (common), logic 1 (+Vcc) or by 
leaving them open-circuit Testing can 
done with all pins open-circuit. 

Then, once you’ve bench tested the 
whole assembly, install it either in a 
wall cavity, in the appliance, or as a 
separate unit that connects to the ap¬ 
pliance with a 240V extension socket. 
Ideally, fit a switch in series with 
the controller — because even when 
the appliance is off, there is a small 
amount of power being consumed by 
the controller. ❖ 


PARTS LIST 


Controller PCB 

Resistors 

All 1W, 5%, carbon-film, unless stated: 

R26 68k 

R27 47k 

R28 100 ohm 

R29 680 ohm 

R30 1 k 5W wirewound 

Capacitors 

C8 47nF 250V AC 

C9 33nF 250V AC 

CIO 10nF 250V AC 

C11 0.22uF 250V AC 

C12 2200uF 16VW electrolytic 

Semiconductors 

triac SC151D15amp 

D6 ST2 diac 

D7 1N4004 silicon diode 

ZD1 8.2V 1W zener diode 

LI toroidal core 

Miscellaneous 

PCB measuring 70 x 60mm coded FAN- 
CTRLb, three-way terminal block, heatsink 
(if used). 

Receiver/timer PCB 

Resistors 

All 1/4W, 5% unless stated: 

R1.6-10 Ik 

R2 200k metal film 1% 

R3 2.2k 

R4 150k 

R5 100k 

R11.14 330k 

R12.13 1M 

R15.16 150k 

R17 220k 

R18 1.5k * 

R19.20 10k 

R21-25 See text 


Capacitors 

Cl,4,5 0.47 mono 

C2,6 4.7uF 16VW electrolytic 

C3 2.2uF 16VW electrolytic 

C 7 0.1 mono 

Semiconductors 
IC1 AX528 trinary decoder 

IC2 4584 hex Schmitt trigger 

IC3 4017 Johnson counter 

IC4 4020 counter 

D1-5 1N914 silicon diode 

Q1 BC548 NPN transistor 

LED 1-10 5mm high brightness red 

LED 11 5mm green 

LDR1-5 5mm dia LDR 

Miscellaneous 

UHF transmitter kit; PCB measuring 70 x 
60mm coded FAN-CTRLa; pre-built sur¬ 
face mount UHF receiver module, 150mm 
length of 2mm brass rod; IC sockets (if 
used) 2x14 pin, 1x16 pin, 1x18 pin; 75mm 
black heatshrink tubing to suit 5mm 
diameter when shrunk; hookup wire, tinned 
copper wire. 

This project will be available as a kit from 
CTOAN Electronics. A full kit which con¬ 
tains all components for the triac control 
PCB, including the toroidal core and all 
components for the receiver/timer PCB in¬ 
cluding five LDRs, 10 high brightness 
LEDs, a pre-built UHF receiver module, 
white wall plate and a transmitter kit...$70.00 
Postage & handling within Aust $5.00 
Kits may be ordered using Bankcard, 
Mastercard or Visa card or by cheque or 
money order from: 

Order or phone: 

CTOAN Electronics 

PO Box 211,Jimboomba, Old 4280 

Phone (07) 2975421 

Copyright for this project is retained by 

CTOAN Electronics. 
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With price this low 
it's time to upgrade to 
greater performance 
level. These 
motherboards are 
available with 
CYRIX™ cpus. 



48BDX2S0 _ $363 

486DX2-66.$393 




ANNIN 


XI9932 


$379 



r JUST-IN-THE DOOR!I ALL 
NEW CREATIVE PRODUCTS.. 
suuiiD BLASTER DISCOVERY 210 KIT 

Combines Sound Blaster 16-bit with the Creative Double 
Speed, Photo-CD compatible, Multi-session, CD-ROM drive. 

Includes SBS30 stereo speakers and is bundled with 12 
software titles. $399.00 Inc. tax 

SOUND BLASTER DISCOVERY 220 KIT 

Combines Sound Blaster 16-bit with the Creative Double 
Speed, Photo-CD compatible, Multi-session, CD-ROM drive. 

Includes SBS37 stereo speakers and is bundled with 22 
software titles. $499.00 Inc. tax 

SOUND BLASTER DISCOVERY 420 KIT 

Combines Sound Blaster lb-bit with the Creative Quad 
Speed, Photo-CD compatible, Multi-session, CD-ROM drive. 

Includes SBS30 stereo speakers and is bundled with 12 
software titles. $689.00 inc. tax 

SOUND BLASTER DISCOVERY 430 KIT 

Combines Sound Blaster Awe32-bit Value edition with the 
Creative Quad Speed, Photo-CD compatible, Multi-session, 

CD-ROM drive. Includes CS100 stereo speakers, MCI000 
speakers and is bundled with 22 software 
titles $899.00 inc. tax 

GET IN EARLY FOR BACK TO SCHOOL... 


ScanMate/Color 

Economical ZA bit 
true colour scanning | 
without the big price 
tag for DTP and 
presentations. 

• Brilliant colour - add 
the power of brilliant 24 bit 
true colour images to your 
Window-based DTP and j 
presentation packages, j 

• Powerful image] 
software - Photofinish 
3.0 sonware provides 87 

tools to satisfy your demands and realize your creativity. 

• High resolution * up to 800 dpi for the best image quality 
avaiiaoie • TWAIN compliant - expands scanner capabilities 
with compatioie applications. •Power OCR optional 
Recognita Plus OCR means you'll never nave to re-key data 
again. 

Include Interface Card, Photofinish 3.0, MediaMate Presentation software, 
SmartPage Direct OCR software, TWAIN complaint software & Users manual 

SOUND BLASTER 
HOMEDIA 210 KIT 

Combines Sound Blaster 16- 
bit with the Creative Double 
Speed, Photo-CD compatible, 

Multi-session, CD-ROM drive. w 
Includes SBS30 stereo speakers and is bundled with 15 software 
titles $549.00 Inc. tax 

SOUND BLASTER HOMEDIA 420 KIT 

Combines Sound Blaster 16-bit with the Creative Quad Speed, 

Photo-CD compatible, Multi-session, CD-ROM drive. Includes 
SBS37 stereo speakers, microphone and is bundled with 24 
software titles. $899.00 Inc. tax 

NO PICTURE AVAILABLE AT THEM OF PUBLICATION. PLMABK 



STUDENT-PRICED SOFTWARE 


DESCRIPTIONS .student full 



$284 


1st Press. 

1st Design. 

1st Press & Design Package 

(with bonus 100 fonts) .$159 

ABC Flowcharter V3. 

ACT!/Windows V11 . 

Best of Clickart-Gold (DOS/Win) 

Borland Office V20. 

Borland Report Smith/Win.$85' 

Borland Pascal V7.$196 

Claris Works/Win. 

Claris Works/Win with Quicken.... 

Corel Draw V4 (CD ROM). 

Corel Draw V5 (CD ROM). 

Corel Draw V5 Upgrade (CD). 

Corel SCSI V2. 

Designworks 
Expert Label/Win ....| 

Excel 5.0... 

Excel 5.0 Upgrade ...] 

Etch-A-Sketch. 

Framework IV VI 

FileMaker Pro for Windows. 

Hijaak Pro for Windows. 

Harvard Graphics. 

IBM OS/2 & Windows 311 . 

IBM O/S 2 for Windows. 

Laplink V50. 

Lotus 123 V50..".. $160 

Lotus Organiser VII .$159 

Lotus Smartsuite V21.$426 

Microsoft Access V2. 

Microsoft Access V2 Trade Up. 

MS Business Pack. - 

MS CD Pack. 

Microsoft Encarta’94 .. $95 

Microsoft Money.pPSwNri- 

Microsoft Word 6 DOS .TTT 7=.. $210 


We have stores in 
Melbourne and 
also in Adelaide 
& Sydney, to 
better serve you... 


$99 

$99 


$495 

$480 

$19.95 

$995 

$200 

$586 

$113 

$120 

$468 

$777 

$770 

$155 

$159 

$19.95 

$520 

$200 

$49.95 

$825 

$199 

$345 

$192 

$250 

$99 

$195 

$519 

$985 

$420 

$198 

$869 

$224 

$155 

$49 

$448 


PRODUCE STUDENT i.D. 
WHEN ORDERING 

DESCRIPTIONS. student full 

Words for Windows 6.$284 

MS Windows 311. 

MS Family Pack. 

MS Kids Pack. 

MS Powerpoint/Win.$284 

MS Bookshelf ’93 WOW//. 

MS Office. 

MS Office Pro. 

$454 


MS Project V4/Win 

MS Publisher V2/Win .... |.. $146 

MS Student Pack . 

Microsoft Works/Win.$146 

MS DOS 6.22 Upgrade (35"). 

M.Y.O.B. 

M.Y.O.B. With Payroll. 

$68 
$145 
$145 



Norton Commander V4... 

Norton Desktop V3/Win .., 

Norton Utilities 8 
OS/2 Warp 
CD or 3.5" Disk Upgrade DOS/Win.0S2 
P & D Package 
(with bonus 500 fonts) 


$229 




$139 


PageMaker Ver 5/Win.$420 

Paradox/DOS V5.$218 

PrintShop 2 Deluxe 
Printshop Companion 
Pressworks . 

Quicken & QuickTax. 

Quicken/Win V3... 

QuickTax/Win. 

Quick Invoice/Win 
QuickLine/Win 

QuickBooks/Win. 

Quattro Pro V50/Win 
Quick Restart (with bonus screen saver) $72 

QEMM7. $120 

Sofala Stamps (with bonus screen saver) $72 

Stacker V4. $179 

Turbo C++ . $104 $182 



LATEST CPU PRICE 


int e l CPU 


AMD CPU 


486DX2-66.$429 486DX2-66.$279 

486DX2-66 486DX2-80 NEW/ .$349 

OverDrive Chip.$299 486DX4-100 NEW/ .$499 

486DX4-100.$899 CYRIX CPU 

PENTIUM 60MHz.$649 486DX2-50.$249 

PENTIUM 66MHz.$799 486DX2-66 3.3V..$249 

PENTIUM 90MHz.$999 486DX2 ' 66 5V..........$269 

PENTIUM 100MHz....$l 795 

AVAILABLE ON ORDER THROUGH 
OUR STORES OR BY MAIL ORDER 


COMPUTER CARDS HUGE RANGE!! 


LS.fi. 


LAT NO. DESCRIPTIONS . 
XI8075 
XI8077 


$348 

$1095 

$798 

$98 

$85 

$143 

$89 

$72 

$65 

$72 

$65 

$175 

$210 


Imeg Trident/Cirrus VESA.$109 

512K TRIDENT VGA.$89 

XI8004 IDE/SPG.$29 

XI8013 IDE.$19 

XI7072 ADAPTEC SCS116bit 1522A.$199 

XI8161 * 16bit ETHERNET NE2000.$99 

XI8169 16bit NE2000+.$269 

XI8151 S.RG.$25 

XI8191 Printer 2-Port Slct Lpt 1-2 Card.$29 

XI8190 Printer Port Slct Lpt 1 -2-3 Card.$39 

XI8141 High Speed Serial Card 1-Port 16550 .$59.95 

XI8041 High Speed Serial Card 2-Port 16550AFN ... $79 

XI8143 High Speed Serial Card 4-Port 16550AFN ... $189 

S.PG with 1655 UART CHIP.$44.95 

XI8019 Games Card.$19 

C14260 SMART GAMES Cont.$39.95 

XI8177 CD ROM Controller.$45 

XI9936 ISA Scanner Card GS4500 .$79 

2.88 FDD Controller Card.$125 

Specifications subject to changes *X18161 without Boot Roms 


DESCRIPTION 
VESA MULTI I/O ! 

VESA 1 Meg TRIDENT 9400 \ 

VESA CIRRUS 5428 \ 

VESA PARADISE 1 Meg ! 

VESA IDE Cache Cont ! 

VESA SCSI 2, IDE, Floppy, Multi I/O J 
VESA WD Accelerator Video Card ! 
VESA VGA S3 Accelerator ! 

VESA ET-4000 TSENG LABS I 

VESA CLOUD9 VGA 2 MEG ! 

VESA IDE ENHANCED MULTI I/O ! 
VESA CACHED IDE MULTI I/O I 


DESCRIPTION PRICE 

PCI SCSI IDE FLOPPY MULTI I/O $299 
PCI 1M VGA $249 

PCI IDE CONTROLLER $69 

PCI DIAMOND VIPER 2MEG $799 


DESCRIPTIONS. student 

Turbo Pascal 70.$115 

Visual Basic/Win V3.$125 

Uninstaller V2 
(with bonus screen saver). 

Win Fax Pro V40. 

Works/Win V3. 

WordPerfect /Win V6A...I 
WordPerfect /Win V6.1 .. 

X-Tree Gold V3 for DOS 
X-Tree/Windows V 4 . 



CAT. 

XI7078 
XI7900 
XI8179 
XI8181 



SCREEN SAVERS: 

After Dark . 

The Simpsons Screen Saver^ 
Words of Wisdom . 

Matinee . 

FUN FONTS: 

The Flintstones . 

The Jetsons . 

Looney Tunes 1 . 

Winter Holidays. 

Star Trek . 



$55.00 

$52.00 

$19.95 

$30.00 

$19.95 

$19.95 

$19.95 

$19.95 

$19.95 


IQ MELBOURNE: A'BECKETT ST. MELBOURNE 3000 
1 .PH: (03) 663 6151 .FAX (03) 639 1 641 

• Mon-Thurs 9 00-5 30pm.Fn: 9 00-8 00pm .Sat 9 00-1 00pm 
IQ VERMONT: 190 ROOKS RD. VERMONT 3133 

1 .PH: (03)874 8888.FAX (03)874 2288 

• Mon-Fn 9.00-5 30pm «Sat: 9.00-1 00pm 

□ 0AKLEIGH: 240C HUNTINGDALE RD. OAKLElGH 3166 
1 .PH (03) 562 8939.FAX (03) 562 8940 

• Mon-Fn 9 00-5.30pm -Sat 9 00-1 00pm 


□ N0RTHC0TE: 423 HIGH ST. N0RTHC0TE 3070 

• PH: (03) 489 8866 • FAX (03) 489 8131 

• Mon-Fn 9 00-5 30pm .Sat: 9 00-1 00pm 

□ BOX HILL: 1031 MAR00NDAH HWY. BOX HILL 3128 
.PH (03)899 6033.FAX (03) 8990156 

• Mon-Fn 9 00-5 30pm -Sat: 9 00-3 00pm 

□ CLAYTON: 56 RENVER RD. CLAYTON 3168 
.PH: (03) 543 7877.FAX (03) 543 8295 

• Mon-Fn 9 00-5 30pm -Sat: 9.00-12 00pm 


n BLUESTAR COMPUTERS: 271 MAR00NDAH HWY. RINGW00D 3134 
^ *PH (03) 870 1800 • FAX (03) 879 3027 

• Mon-Fn 9 00-5 30pm -Sat 9 00-1 00pm 

□ SYDNEY: 74 PARRAMATTA RD. STANM0RE 2048 
. PH (02) 519 3888 • FAX (02) 516 5024 

• Mon-TFn 9 00-5 30pm -Sat: 9 00-1 00pm 

□ ADELAIDE: 241-243 WRIGHT ST ADELAIDE 5000 

. PH (08)211 7200 • FAX: (08)211 7273 .Mon-Thurs 9 00-5 30pm 

• Fn 9 00-8 30pm .Sat 9 00-5 00pm.Sun 10 00-4 00pm 


> i; I w ri» liC ri* ri* rte 
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ROD IRVING aCCTRONICSp n 

VOUR FIRST CHOIC6 IN QUfiLITV 6L6CTRONICS A.C.N. 005 428 437 




ESTABLISHED 
SINCE 1977 



NEW KITS NEW KITS NEW KITS NEW KITS 

5 your budget can't Quite stretch to r 1 v 


Perhaps your budget can't quite stretch to 
the cost of a full "bells and whistles" Dolby 
Pro-Logic surround sound decoder. Or 
alternatively, you might be one of those 
music lovers who doesn't like the idea of 
subjecting your favourite music to a lot of 
fancy digital processing. Either way, this really 
low cost Halfer-type analog decoder should 
appeal to you. 

EAMa| ' 95 kio67o $ 59.95 



A PHOTOGRAPHIC TIMER FOR DARKROOMS 


NO PICTURE 
AVAILABLE AT TIME 
, OF PUBLICATIONS 

\A*\ f .—■ 1 

I*. V r K10665 


If you are looking for an accurate way to 
control film developing times, then take a 
look at this Photographic Timer. It will switch 
on mains-powered fluorescent ultraviolet 
tubes or incandescent lamps rated at up to 
1200W for a preset time ranging from I - 
450 seconds. 

Silicon Chip April 95 


H. 



U & 95 



DIGITAL TRIGGERADAPTOR FOR SCOPES 


With eight inputs (expandable to 
24), this useful device will monitor 
almost any digital circuit and trigger 
your oscilloscope only when a 
preset combination of inputs is 
found. It also includes an adjustable 
triggering delay, so it can effectively 
convert your scope into a low cost 
logic analyser. «10660 
EA April '95 $ £Q. 95 



3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR 


This sinewave oscillator is ideal for 
testing audio equipment fit 
loudspeakers. It provides three 
switch-selectable spot frequencies 
at 100Hz, 1 kHz & 10kHz, with—, 
levels up to 3V RMS 6T less than ^ 
0.004% distortion. // 

Silicon Chip Dec' 94 

K10645 

$49.95 



A BUDGIT PRICED "SHOESTRING 1 STEREO AMP 



GREAT VALUE! IDEAL 
FOR SCHOOL PROJECT 
OR MULTIMEDIA. 


K10650 

$99.95 


With a power rating of around 15 watts per 
_ channel and impressive noise and distortion 
" performance, this new low cost amplifier is 
ideal for small hi-fi systems, "home theatre" 
installations, and a host of other applications. 
It uses readily available parts, offers a basic 
range of features, and is very easy to put 
together. Ideal for school. College or University 
project or built to work as a computer 
multimedia amplifier. 

EA Dec'94 


We always have the latest in 

components and products. 

FURORS A OMISSION EXCEPTED. PRICES CHANOI. WITHOUT NOTICE 

Islrk;;"rk 


, MAIL ORDER LOCAL CALLS: (03) 543 7877 


A flc ! c ri** r "rte 


Description 

K10005 SOLAR VOLTAGE REGULATOR. $13 95 

K10040 ET1 480 50W AMP . $27 95 

K10045 ET1480 100WAMP . $34 95 

K10050 ET1 480 POWER SUPPLY . $28 95 

K10060 BALANCED MICROPHONE AMPLIFIER $12.95 

K10065 GENERAL PURPOSE AMPLIFIER $14.95 

K10070 BALANCED INPUT DIFFERENTIAL PREAMP $19 95 

K10075 FLOAT NICAD CHARGER $14 95 

K10080 TRANSISTOR TESTER . $22 95 

K10085 300W PLAYMAS7ER AMP $119 00 

K10095 2 TONE ALARM . $995 

K10100 1.5V TO 9V DC CONVERTER . $13.95 

K10105 3 DIGIT COUNTER . $23 95 

K10110 ELECTRIC FENCE . $23 95 

K10115 ELECTRIC FENCE CONTROLLER $61.95 

K10120 TV PATTERN GENERATOR . $109.00 

K10125 UNIVERSAL POWER SUPPLY $12.95 

K10135 LEO SCANNER . $17.95 

K10140 LOW FUEL INDICATOR FOR CAR $11.95 

K10145 SCREECHER CAR ALARM $36.95 

K10150 12/24V LIGHT CHASER . $21.95 

K10160 THERMOSTATIC SWITCH FOR RADIATOR FANS $31.95 

K10180 STEREO FM TRANSMITTER . $33.95 

K10155 LOW VOLTAGE CUTOUT FOR CAR /BOAT $22.95 

K10200 IN-CIRCUIT TRANSISTOR TESTER $14.95 

K10205 VHF P0WERMATCH . $74.95 

K10215 TEMPERATURE PROBE FOR MULTIMETERS $19.95 

K10225 18V/1AMP BENCH TOP POWER SUPPLY . $79.95 

K10260 INVERTER 2KW (NON ASSEMBLED). $1,495.00 

K10265 INVERTER 2KW ASSEMBLED & TESTED. $1,895.00 

K10295 LOW OHMS METER . $29 95 

K10300 TEMPERATURE ADAPTOR . $24.95 

K10305 VOICE OPERATED RELAY . $19.95 

K10310 IGNITION KILLER . $22.95 

K10315 HEADPHONE AMPLIFIER $34.95 

K10320 VIDEO RF MODULATOR . $17.95 

K10325 50W AUDIO AMPLIFIER . $54.95 

E10325 PC8 50W AUDIO AMPLIFIER TDA1514A . $19.95 

K10335 RGB TO PAL ENCODER MODULE . $49.95 

K10340 CAMCORDER MIXER $29.95 

K10345 KARAOKE BOX . $28 95 

K10350 REMOTE CONTROL EXTENDER FOR VCRS .$32.95 

K10355 HIGH ENERGY IGNITION . $65.00 

K10356 BREAKERLESS IGNITION . $44.95 

K10360 LOUDSPEAKER PROTECTOR . $29.95 

K10370 PORT 12V LEAD ACID BATTERY CHARGER . $27.95 

K10375 15W 12-240V INVERTER . $49 95 

K10380 1GHz DIGITAL FREQUENCY COUNTER.$147.95 

K10390 LOW COST QUIZ GAME ADJUDICATOR . $34 95 

K10400 WOOFER STOPPER . $55.95 

K10405 COLOUR VIDEO FADER . $32 95 

K10415 PC-CONTROLLED EPROM PROGRAMMER $99.95 

K10425 DELUXE CAR ALARM . $55 95 

K10430 REMOTE CONTROL ELECT COCKROACH . $69.95 

K10440 HIGH EFFICIENCY FLUORO INVERTER KIT $49.95 

K10445 IMPROVED DECODER FOR ACS SIGNALS . $19.95 

K10450 A SIMPLE LOW VOLTAGE SPEED CONTROLLER . $13.95 

K10455 PRINTER STATUS INDICATOR FOR PRINTERS $65.95 

K10465 LOW COST 25W AMPLIFIER MODULE . $18.95 

K10460 VERSATILE 40V/ 3A LAB POWER SUPPLY. $165.95 

K10470 CHAMP 0.5 WATT AMPLIFIER . $9.95 

K10475 90 SECOND MESSAGE HOLDER . $97.95 

K10476 75 SECOND MESSAGE HOLDER . $93.95 

K10480 CONTROL STEPPER MOTORS WITH YOUR PC $65.95 

K10485 EGO TESTER KIT . $19 95 

K10490 LOW COST MIDI BREAK-OUT BOX $32.95 

K10495 200W INVERTER KIT . $199 95 

K10500 VOICE OPERATED AUDIO SWITCH . $12.95 

K10505 SIMPLE LED CHASER . $21.95 

K10510 LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS $34.95 

K1D515 SOUNDS & LIGHTS FOR LEVEL CROSSING. $37.95 

K10520 AN IMPROVED DS0 ADAPTOR FOR PC'S. $158.95 

K10521 DS0 ADAPTOR (INCLUDES ADC0861) $168.95 

K10525 WEEKLY REMINDER TEMP $19.95 

K10530 L/NOISE UNI STEREO PREAMP $19.95 

K10535 LIGHT & SOUND TRIGGER . $41.95 

K10540 50W AUDIO AMPLIFIER . $37.50 

K10545 IND. METAL BALANCE DETECTOR . $58.95 

K10550 FAST CHARGER FOR NICAD . $42.95 

K10555 DUAL ELECTRONIC DICE . $24.95 

K10560 DIGITAL VOLTMETER FOR CARS $40.95 

K10565 DIGITAL TACHOMETER FOR CARS . $57 95 

K10570 COOLANT LEVEL ALARM . $29.95 

K10575 STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR . $22.45 
K10580 BUDGET PRICED TEMPERATURE CONTROL $39.95 

K10585 HIGH-POWER DIMMER FOR INCANDESCENT LAMPS $69.95 

K10595 NICAD TAPPER . $29.95 

K10600 GO/NO-GO CRYSTAL CHECKER $19.95 

K10605 CHAMP PRE-AMP . $9 95 

K10610 MINIV0X VOICE OPERATED RELAY. $14.95 

K10615 LONG-WAVE AM RECEIVER FOR 

AIRCRAFT WEATHER INFORMATION . $49.50 

K10620 AUTO DISCHARGER FOR NICAD BATTERY PACKS $27.95 

K10625* ELECTRONIC BALLAST FOR FLUORESCENT LAMPS $59.95 

K10630 TALKING HEADLIGHTS REMINDER . $79.95 

K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPPLY $39.95 
K10640 CLIFF0RD-A PESKY LITTLE ELECTRONIC CRICKET $16.45 
K10645 3-SP0T LOW DISTORTION SINEWAVE OSCILLATOR $49.95 
K10650 A BUDGET PRICED "SHOESTRING" STEREO AMP $99.95 

K10655* DIGITAL EFFECTS UNIT FOR MUSICIANS $138.95 

K10660* DIGITAL TRIGGER ADAPTOR FOR SCOPES $68.95 

K10665* A PHOTOGRAPHIC TIMER FOR DARKROOMS $66.95 5 

K10670* ECONOMY SURROUND SOUND DECODER . $59.95 

* SOON AVAILABLE 
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m OFF ALL THESE MS- SAVE HEAPS!! m 

opportunity to save heaps on this 
's something for everyone and are 
Complete with instructions. _ 


At- MAIL ORDER LOCAL CALLS: (03) 543 7877 


Don't miss this rare 
range of kits. There 
fun to put togetherl 



KARAOKE BOX 

It s time to bring out those hidden talents that 
you've always known were there. With this 
project you can remove the lead vocal from 
almost any recording and replace it with your 
own via a standard microphone. It's a great 
way to liven up a party. EA Nov 91. 


K10345 r 

$ 28*5 I; 
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SO WATT 

AMPLIFIER MODULE 

Use this high performance 
modules in band amps, RA. 
even Hi-Fi's. Very simple to 
build and work because 
everythings on the one pcb. 

Heatsink optional extra. 

ETI480. 

K10040 

J$27*S 


NICAD FLOAT CHARGER 

This NiCad battery 
charger provides a 
happy medium between 
fast chargers and 
constant-current 
chargers. It's cheap, 
simple to build and will 
bring a battery to full 
charge from complete 
discharge in 12 hours - then keep it there. And 
your NiCads are safe from overcharging 
damage. ETI Mar 1983. . . 

K10075 



COLOUR VIDEO FADER 

Forget those messy edits on 
your VCR! This project uses 
readily available components & 
smoothly fades any composite 
PAL video signal to black level 
to enhance your home movies. It can also wipe left 
or right across the screen for special effects. 
Silicon Chip Aug 



LOW COST QUIZ GAME ADJUDICATOR 

Host your own game show 
in your lounge room with this 
great little kit. No more 
arguing about who was first 
to answer the question. The 
"Quizmaster lights a LED 
and briefly sounds a buzzer 
to indicate which four players pressed the button first. 

If your looking for a judge who's not bias, prejudice or 
favourable to family members or friends this is the kit 
for you. Silicon Chip July 93. v k 4 . 

K10390 

$34*5 i$29. 

--- 


BALANCE MICROPHONE AMPLIFIER 

High-quality 
transformer for 
matching balanced 
microphones into 
unbalanced inouts are 
quite expensive. This 
simple preamplifier •, 
will accepts balanced 
inputs directly. ETI May 1977. 

K10060 

$1235 l.o 




GENRAL PURPOSE AUDIO AMPLIFIER 

MODULE 

One of the 
handiest "tool" for 
the electronics 
experimenter is a 
genuine general 
purpose audio 
amp. This module will work from a wide range of 
supply voltages, has good sensitivity, is robust and 
reliable - easy to build too! ETI April 1980. 

K10065 noW’/ 

114 * 5 -$ 12.7 



3 DIGIT COUnTER DODDLE 


Looking for a cheap module for 
event counting or to be used as 
part of a larger project? If so, 
consider this 3-digit counter 
module. It uses only two low- 
cost CMOS ICs and can be put 
together in a couple of hours. 
Silicon Chip Sept 1990. 





STEREO LOUD SPEAKER 
PROTECTOR 

Dubbed the "protector 
this small module will 
save your expensive loud 
speaker from damage 
due to an amplifier fault 
or destructive drive signals. It includes an excellent 
de-thump circuit and can be either built into an existing 
amplifier or housed in its own enclosures as a free 
standing unit. ‘ * 

E.A Oct 92. 

K10360 ^ NOW 

$ 29*5 U25J 



BALANCED INPUT 
DIFFERENTIAL 
PREAMP 

This versatile little preamp 
has a host of applications in 
the audio-and-beyond range, 
not the least of which would 
be as a balanced mic preamp. 
ETI Dec 1982. 


K10070 

$W*s 



IN-CIRUIT TRANSISTOR TESTER 

Do you have a boxful of unknown 
transistors or a transistor circuit 
that's not working properly? This 
simple tester will indicate whether a 
transistor is working or not & tell you 
whether it is an NPN or 
PNP type. Silicon Chip 
Sept 1993. 




K10200 

$ 14*5 


HEADPHONE AMPLIFIER 

Practise without annoying the family 

This is just perfect for those 
who play any type of musical 
instruments at home. It will let 
you practise for hours without 
upsetting the household, or 
you can use it to monitor your 
own instrument in the midst 
of a rowdy jam session. 
EA Feb 1994. 
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ROD IRVING €1€CTRONICSpty itd 

YOUR fIRST CHOIC€ IN-OURLITY €L€CTRONICS A.C.N. 005 428 437 


woo s mcttl /a/if 


aoo i * 5 757 


ESTABLISHED SINCE 1977 


. MAIL ORDER LOCAL CALLS: (03) 543 7877 


We now stock the 
Vanier Range (We 
lare told these have 


lAipI I B» /S\^ eav * er plalin^ than 
WELLER ® the Weller * tips), 


W-TCPN 
IRONH 


and thereiore 
tiould last longer! 


VANIER 

WELLER® 

No. 

No. 

VI0-7 

PTA-7 

VI0-8 

PTA-8 

VI7-7 

PTK-7 

VI8-8 

PTL-8 



SOLDERING STATION 

ON SPECIAL! 


(-7= 700 0 F / 370 0 C4=80F F° / 430° C) 



The Weller 8 WTCPS is a transformer powered soldering 
station, complete with a low voltage, temperature 
controlled soldering pencil. An earth terminal is 
provided for connection. The soldering pencil 
features a stainless steel heater construction, 
a non-burning silicon rubber cord and a 
large selection of iron plated tips in^ 
sizes from 0.8mm to 6.0mm., 
diameter with a choice of tip-^ 
temperature of 315° C/ 

600° F, 315° C/600° F, 

315° C/600° F, 315° C/, 

600° F. 


new Lvwez p&ce* 

ON WELLER® TIPS 



Cat No. 

Product 

Temp 

T12502 

PTA7 

370° C 

T12503 

PTA8 

430° C 

T12506 

PTAA8 

430° C 

T12508 

PT87 

370° C 

T12509 

PT88 

430° C 

T12511 

PTBB7 

370° C 

T12512 

PTBB8 

430° C 

T12514 

PTC7 

370° C 

T12515 

PTC8 

430° C 

T12517 

PTCC7 

370° C 

T12520 

PTD7 

370° C 

T12521 

PTD8 

430° C 

T12526 

PTH 7 

370° C 

T12531 

PTF7 

370° C 



1-9 


10 + 


OMES FITTED WITH WELLER* 
PTA7 IRON TIP . OTHER TIPS 
ARE OPTIOHAL EXTRAS. 


s^ecIa! um 


r AL SHIPMEI 
2 METER HAND HELD 

TRANSCEIVER 



50 
ONLY 

INCREDIBLE 
VALUE FOR 
MONEY 


HIGH 

TEMPERATURE 

Gioe GUN 

m 


OLD STYLE MODEMS 

Maestro Modems superseded models - 144MI but still great value! 


MAESTRO PTY LTOF" 

WARNING 




• A frequency coverage of full 144-148MHZ 

• 240Volt charger is supplied 

• desktop charger- optional extra 

TRANSMITTER 

• Output power- 2.5 watts in the HIGH condition 
and 1 watt in the LOW output 

• Operates in both SIMPLEX and DUPLEX modes 
at 600KHz above or below the receive frequency. 

RECEIVER 

• Sensitivity is more than 1.2dB at 0.35uV 

• Audio output power is 300mW/Output impedance 
of 8 ohm. 


|/l ONLY! FIRST COME 
It U FIRST SERVED! 


CAT No. XI9001 


14,400 BAUD 
QuickLink II software 
supplied 

Adaptor included 
Technical manual 
Installation 
instructions included 


Easy to use Glue Gun. 
Operates at 
temperature to dispense 
glue. Multipurpose glue 
can be used on anything, 
for patching up or 
sticking together 
materials such as fabric, 
leather, rubber, wood, 
ceramic, metal or 
different materials 

together. 

Easy to operate: 

Simply insert glue stick, 
connect to a power outlet, 
switch on and wait for 3- 
5 minutes. Apply glue 



evenly by simply squeezing the trigger. Simple maintenance procedure 
- all you ha ve to do is ke ep the nozzle clear when you have finished 
using it! 


CONVENIENT FOR SMALL REPAIR JOBS 


GLOe STICK K6FILIS 

IN PACK OF 10 FOR $2.95 



AHP-OOI HPC 
UPGRADE 

This full function amplifier will 
compliment your existing sound 
card to give precise control over 
its tonal range, such as treble, 
bass and volume effects. 

Will fit in a 3.5" bay. Comes wi 
connecting power wires and 
earphones. 

This unit connect to external 
speakers giving an output of 

SAVES HAVING TO 
RUN YOUR HI FI 
SPEAKERS OFF A 
SEPARATE 
AMPLIFIER 



FULL 
LNCTI0N 



FITS INTi 
YOUl 


/*/ 
DRIVE BAY ON 



tMONS A OMISSIONS ON F.PTM PRK IS < HANOI WlJIIOin NOTH K 
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CHOOSE-fiHHEMUtTimEDM COMP, 


SOUND BLASTER MUL' 

4860X2-661420 MEG HDD VESA LOCAL BUS MOTHERBOARD FITTED 




Here’s another Value-Packed Budget-Priced 
MultiMedia DX2-66 System that will suit those 
who just want to enjoy the world of Music, 
Sound & Computer Games and yet is 
sufficiently powerful for that system intensive 
software! Place your order now! 


INCLUDES: • VESA Slot Motherboard# VESA 
I/O Card# 4 MEG RAM# Mini Tower Case and 
200W PS# 1.44 3.5“ F.D.D.# VESA 1 MEG 
SVGA Card# 14“ SVGA Non interlaced Monitor 
- 1024 x 768mm 0.28mm Dot Pitch * Ritron 
Mouse Pad #101 High quality keyboard • 
Sound Blaster 16 Sound Card • Joystick & 
Mouse • Magnetically Shielded Speakers 

• Creative 563B 2x Speed MultiSession CD 
ROM Drive (Listen to your favourite music CD 
in true stereo)# MS DOS 6.22# Windows 3.11 
MULTIMEDIA ENTERTAINMENT: • SPEED 
Interactive Movie • 3D Dinosaurs Adventure 

• Groliers Encylopedia# Text to Speech# Wave 
Studio • Ensemble Remote Control • Sound 
Ole WAV Recorder# Creative 8 Channel Mixer 

• Mosaic Board Game#CD Play Utility# FM 
Intelligent Organ sto Mbyto or mmm 

CLAM MB! 

(ji\ Just call and we will deliver. 
Credit card payment by phone 


'SUBJECT TO AVAJLAMIUrr Of HAND „ 


mssn 


FREE 3 HOUR 
COMPUTER TRAINING 
COURSE - MELB ONLY 

uh htutibuh m 

—iv ■■ i rrrrn— 

386SX-40* LM 47 .$129 

386DX-40* 8K Internal Cache LM63 .$169 

386DX-40* 128K Internal Cache LM58 $199 

486DX2-50#256K Cache L.B CYRI X CPU . $369 

486DX2-66#256K Cache L.B ..l f ^J&fjH$399 
486DX2-80* 256K Cache L.B .^^W$549 
486DX4-100* 256K Cache L.bBH2$699 
PENTIUM “ 60MHZ/256 C VESA/ISA $799 
PENTIUM “ 90MHz PCI/VESA $1499 

PENTIUM " 100MHz PCI/VESA $2695 
•AMD CPU. 0CYRIX CPU Without Asterisk- INTEL CPU 




INCLUDES # VESA LB Slots* VESA LB Components, 
including: I/O Card. Video Card & Motherboard# N 8MB 
SIMM RAM exp to 64MB*'Midi Tower Case & 200W 
BS.41.44 3.5" F.D.D4 4" SVGA N.l. Monitor 01 High 
Quality Keyboardi'lntemal Double Speed CD ROM 
Drive. (Photo CD compatible)# 16 Bit Sound Card 
(SBIaster compatible)#'Stereo Mini Speakers 
Joystid#*Slimlme Joysticl#'Ritron Mouse* MS DOS 
6.2* Windows 3.11 A include Bonus CDs: 
PREINSTALLED Microsoft Works An 
indispensable tool for the office or home. 
Integrated modules that make compiling database, 
writing letters, sorting mailing list, and jugglmr 
sadsheet a breeze!. $1.000 of value comparer 


Spread 


Here’s a valued-packed, power-user 
multimedia system! This powerful 486DX4- 
100 system will get you going effortlessly in 
the multimedia world of music, animation 
and interactive software. Breeze through 
business and memory-hungry applications. 


to what you used to pay for individual programs! 
Learn these useful programs at your own pace, 
with the in-built help text and illustrated tutorial! 
Microsoft Money - Personal financial 
organisation maoe easy. Has a calculator, 
currency conversion module Easy spreadsheet 
and on-line bank payment or transfer capabili* 
Microsoft 1995 Encarta - Saves hours in the 
library. Easy totmd information. Funk and Waanalls 
29-volume encylopedia with more than 26.000 
articles in 93 major categories, eight hours of 
recorded speech, language. 7.800 photographs, 
animations & video clips, 800 maps. 250 interactive 
charts and an atlas all on a CD-ROM. 


4 YEAR PARTS & LABOUR WARRANTY I 

(FIRST 2 TEAR QN-SmiMELJ MET AREA I 


K Sl SIMMS 


HARD DRIVES VOICE COIL IDE HD 


26$ M 
345M 
420M 


OMPUTER SYSTEMS 


With upgratfatowl 

BM «66 


NEW MONITOR R 

All those superb monitors on display 


iiilKUutxJ 

• 14" Non-intertaced 1024x768 (0.28mm Dot pfch) S359 

• 15" XGA Analogue 1280x1024 $529 

• 15" XGA Digital MPRIli 280x1024 15 $599 

• #15" XGA DiglalMPWI 1280x1024 _ 

European Furniture Style 5695 

• #17" XGA Digital MPRII 1280x1024 $1049 

• #17" XGA Digital MPRII 1600x1280 _ 

• NEWIlVr XGA DigtaJ MPRII $1999 

#1? 4 17“ CXgtX Monitor comes with Economy Management SoRwaro 



DISCOUNTED SOFTWARE 


"OEM 4 CD PACK 
TERRIFIC VALUE!! 
lncludes*MS Colt 
•MS Encarta95*MS 
Works & 

MoneyDangerous 
Creatures $ $ 79 1 MS Office Pro 


DOS 6.22 & Win 3.11 . *$139 
DOS 6.22 & Windows tor 

Workgroups. *$159 

MS MONEY. *$39 




->)) SOUNDftlflSTCft CORDS 
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rie 
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MEMORY 


30 PIN SIMM 
1M x S-70 No Parity 
1M x 9-70 With Parity 
4M x 8-70 No Parity 
4M x 8-70 With Parity 
72 PIM SIMM FOR PENTIUM" 
4M X 8-70 No Parity $269 
4M X 9-70 With Parity $279 
8M X 9-70 With Parity $599 
16M X 9-70 With Parity $1099 



lOO-l- 

5 $63 
>7 $65 
193 $189 
195 $189 
Processor M.B. 

P 65 $259 
75 $269 
89 
079 


MEW Sound Blaster Pro VALUE 

EDITION with Lemmings & Indy 500 .$110 

Sound Blaster Deluxe.r&mtSB- 565 

Sound Blaster 16 bit.£?JKjg3$179 

ASP Chip. ■ZWS&SL $99 

Video Blaster SEIOO..oBUHKf S499 

Game Blaster CD16 Pk 7 CD Titles.$799 

TV CODER. $279 

NEW 16 bit Discovery Pack CD 16 . .. $489 
8bit Discovery Pack Cl) 8.$3j 

— Iilil I ■ilili 11 I 

NEW KTX OEM MULTIMEDIA PACK 
with 2 mC 0-30N Drm. U-brt ioundCard. Sttno Nmi Speakers. hteriace\ 

Cables. MS Encana 95. NS Works. MS Hotter 3 Manuals -$399 

MKW QUAD 9*WMD CD ROM DRIVE. $689 

WEARNES CDD-110 DUAL SPEED CD ROM IDE DRIVE 

instructions & software(Sony interface) .$199 

WEARNES CDD-120 DUAL SPEH) CD ROM IDE DRIVE 

with inst& software (CD-I Compatible).$249 

SMB CD ROM DRIVE double speed 

with software drivers for all drives .$199 

563B CD ROM DRIVE DOUBLE SPEED 
works with a! Sound Blaster Cards .! 


4860X2 80 

$131 

Tax Inc $f63l 



■kiijilVJA 


(As seen on T.V.) 
MS Encarta 95 . * $ 9 9 

#MS Office ’$599 

NPIus $50 installation tee 

'hen purchased with a 
,_system only. 



MAESTRO MODEMS * LOWER PRICES! 


rie 

rie 


96M INTERNAL 9600BAUD* $169 

96M EXTERNAL 9600BAUD*^^*$179 
96FM INTERNAL 9600BAUD*^^ $189 

96FM EXTERNAL 9600BAUD*.$199 

144M INTERNAL 14400BAUD.$299 


144M EXTERNAL 14400BAUD.$289 Discover the natural hand position tor comfortable 


144FM INTERNAL 14400BAUD.$329 

144FM EXTERNAL 14400BAUD.$349| 

28.8 FAXMODEM EXT 28,800BPS $479 

28.8 FAXMODEM //V728.800BPS.$449 

FM MEANS FAXMODEM 




IN STOCK MOV _ 

At last, a keyboard designed with your hands in r 


computing. Contains enhanced U.S. English 104-key layout 


BULK DISK PRICES 


NFW LO wee PWCFCH 

PRINTER 18 Wire ... $1.95 
CABLES IBM 25 Wire... $3.50 


PRICES 
BOX OF 

ASCRIPTION 1-9 


ARE PER All disks come wnn write 
tcu nieirc Protects and envelopes and a 
IER Uiaxa irte time warranty 

10 + 50+ 100 + 500 + 

5’'- DS/D0 $4.50 $4.50 $4.50 $4.30 $3.95 
5 V < DS/HD $7.95 $7.75 $7.50 $6.90 $6.90 
3 v t OS/OD $5.95 $5.75 $5.50 $5.25 $5.00 
3 v 2 DS/HD $5.95 $5.75 $5.50 $5.25 $5.00 


GET IN EARLY FOR BACK TO SCHOOL STUDENT-PRICED SOFTWARE 


4 YEAR PARTS & LABOUR WARRANTY^ W'W " "MULTIMEDIA SYSTEMS 
All systems include 260 MEG Hard Disk • 4 MEG RAM • 101 Keyboard • 14” Non- Interlaced 
SUPER VGA (1024 X 768) (0.28 DOT PITCH) Colour Monitor • 2 SPG Ports • 1.44 MEG 3.5 
FDD • Mini or Baby AT casing • 3 Slots VESA Local Bus Motherboard & VLB 1MB VGA Cards 

are supplied in 486 machines AT NO EXTRA COST (Up to 1280 x 1024) Resolution) _ 

ONLY AVAILABLE WHEN PURCHASING SYSTEMS CREATIVE LABS CD-ROM DRIVE & SUPA SPECIAL * \ 
SOUND BLASTER 16 VALUE EDITION AUDIO CARD INCLUDING DRIVERS.CABLES AND THREE ^OChST M 
SOFTWARE CD TITLES: SPEED • THE NEW GROLIERS ENCYLOPEDIA • 30 DINASOURS. W 


_ 

Centronic 2 Way.$39.95 

Centronic 4 Way $44.95 

RS232 2Way ... ^^ $22.95 
RS232 4 Way ... $39.95 

RS232 2 way Auto.$79.95 

RS232 4 way Auto.$124.95 

Centronic 2 way Auto.$59.95 

Centronic 4way Auto.$99.95 

RS232 2 way Auto.$79.95 

RS232 4 way Auto $124.95 

DB9 2 Way.$59.50 

DB9 4 Way.$69.50 

DB9 & Keyboard 2 Way.$69.50 

DB9 & Keyboard 4 Way.$79.50 

BNC 2 Way.$39.95 

VGA & Keyboard 2 Way.$49.50 ■ 

VGA & Keyboard 4 Way $79.50 | H 

Printer Buffer PB-42P $595.00 * 

VGA Monitor Splitter 8 Way $395.00 


LX300 264 Cps Draft. 9 pin dot matrix .$249 

With colour option .$349 

LQ1OO 200 Cps Draft, 24 pin dot matrix .$289 

LQ150 216 Cps Draft, 24 pin dot matrix .$369 

With colour option . $399 

Stylus 400 48-nozde inkjet, IdOCps,360dpi $389 

Stylus QOO-k48-nozzle inkjet. 2S5Cpi,360dpi... $459 
Stylus Colour 200Cpi,360/720dpi full colour .. 

EPL 3000 300dpi. 4ppm, laser printer .$849 

EPL 5200 300dpi, 6ppm, laser printer .$1199 

EPL 5600 600dpi, 6ppm, laser printer, RISC .... $1599 

DESCRIPTION 1-9 10+ DESCRIPTION 1-9 10 + 

3 v 2VS/OD $18.95 $17.95 3’ 2 DSYDD $17.95 $16.95 

3 v 2 DS/HD $23.95 $22.95 3 17 * DSHD $21.95 $20.95 

5 1/4 DS/DD $13.95 $12.95 5 ,/4 DStfX) $12.95 $11.95 

5 1; « OS/HD $18.95 $17.95 5 V <DSi/HD $17.95 $16.95 


rie 


rie 



D REQUIRED FOR STUDEHT-PRKED SOFTWARE STUDENT FULL 
Borland Report Smith/Win .. $85 $200 

Borland Pascal V7.. $196 $586 

Excel 5.0.$284 $520 

Lotus 123 V50.$160 $519 

Lotus Organiser VII.$159 

Lotus Smartsuite V21 .$426 $985 

Microsoft Encarta’94.$95 $155 

Microsoft Word 6 DOS.$210 $448 

Words for Windows 6.$284 $520 

MS Powerpoint/Win.$284 $520 

MS Project V4/Win.$454 $826 

MS Publisher V2/Win.$146 $155 

Microsoft Works/Win ..$146 $155 

Norton Commander V4.$68 

Norton Desktop V3/Win.$145 $229 

Norton Utilities 8.$145 

PageMaker Ver 5/Win.$420 $1096 

riell 


STUDfcNI FULL 

Paradox/DOS V5.$218 $798 

Turbo C++.$104 $182 

Turbo Pascal 70.$128 $210 

Visual Basic/Win V3.$125 $585 

Works/Win V3.$147 $158 

WordPerfect 6A/Win.$179 $499 


LAPLINK CABLES 


Connect two computer with these cables 
and transfer files quickly or play games such 
as DOOM, HERETICS, etc, interactively! 

NEW LOWE* PZ1CECH WAS NOW 

Parallel DB25 M/M 2 Metre $34.95 $12.50 
Serial DB9 F/F & DB25 25 pin $34.95 $14.50 

W 


■HHHBri. 


HEAD OFFICE:56RenverRd Clayton, Victoria, 3168 Ph: (03 ) 543 7877 

MFI RDI niMF- AA a'TWLph <;» TiEv Ph ((ll) 6h3 6151. Computers (03) 639 1640 


MELBOURNE: 48 A'Beckett St. City. 
VERMONT: 190 Rooks Rd. 
OAKLEICH: 240C Huntinedale Rd. 
NORTHCOTE: 423 High St. 

BOX HILL: 1031 Maroondah Hwy. 
ADELAIDE: 241-243 Wright St. 
SYDNEY: 74 Parramatta Ra, Stanmore. 


Ph:(03) 663 6151. 
Ph: (03) 874 8888. 
Ph: (03) 562 8939. 
Ph: (03) 489 8866. 
Ph: (03) 899 6033. 
Ph. (08) 211 7200. 
Ph: (02) 519 3888. 


mpute 
Fax:(03) 874 2288 
Fax:(03) 562 8940 
Fax:(03) 489 8131 
Fax:(03) 899 0156 
Fax:(08) 211 7273 
Fax: (02) 516 5024 


BLUESTAR COMPUTERS: 271 Maroondah Hwy. Ringwood Ph: (03) 870 1800 
Fax:(03) 879 3027 TRADING HOURS: Mon Fri 9am - 5.30pm.S»t 9am - 1pm 


City store open till 8pm on Fridays. Box Hill store open till 3pm on Saturdays. 
Tax Exempt sales: RITRONICS WHOLESALE Ph.(03) 543 2166 Fax.(03)543 2648 
RIE BULLETIN BOARD Ph: (03) 562 7877 For Specials, into & Shareware 
MAIL ORDER: rh:(03) 543 7877 Fax:(03) 543 8295 

Mail Order Hotline 1-800 33 5757 ...... 

PentiumOverDrive " 4 Intel486 " are registered trademarks ot the Intel Corporation EAGG595 
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Construction Project: 

ECONOMY SURROUND 
SOUND DECODER 

Perhaps your budget can’t quite stretch to the cost of a full ‘bells and whistles’ Dolby Pro-Logic sur¬ 
round sound decoder. Or alternatively, you might be one of those music lovers who doesn’t like the 
idea of subjecting your favourite music to a lot of fancy digital processing. Either way, this really low 
cost Hafler-type analog decoder should appeal to you. 

by JIM ROWE 


Surround sound systems seem to have 
become very popular lately, either for 
enhanced music listening or as part of 
the growing trend towards ‘home 
cinema’ installations. And of course the 
most popular way to provide yourself 
with surround sound is to use a Dolby 
Pro-Logic decoder system, either by it¬ 
self or possibly augmented by a Lucas- 
film ‘THX’ unit for presenting movies. 

This type of system can give very 
impressive results indeed, but it can 
also be a little ‘beyond the budget’ 
for many people. There’s also a 
small, but significant number of people 
who believe that they can detect a 


harshness or ‘edginess’ to the sound 
from this type of system. One theory 
used to explain this is that the people 
concerned may be reacting to the ar¬ 
tifacts produced by the Pro-Logic 
system’s digital signal processing. 

Another complaint often made about 
Pro-Logic decoders is that they can be 
rather complex and confusing to,set up. 
Many non-technical people seem to get 
themselves into quite a tangle, setting all 
of the levels and variable parameters. 

For all of these reasons, then, there’s a 
growing demand for a simple, low cost 
and easy to use surround sound decoder, 
using low distortion analog circuitry and 


designed to subject the audio signals to 
as little ‘processing’ as possible. That’s 
exactly the kind of decoder we’re 
describing here. 

There’s nothing terribly new or 
original about the design. It’s based on 
the same analog subtraction and addition 
system developed by US engineer David 
Hafler, back in the early 1970’s. Hafler’s 
unit was passive, and connected directly 
into the loudspeaker circuit; we’re simp¬ 
ly using the same idea but with op-amps 
operating on the signals at line level, 
before the power amplifiers. 

A similar, but slightly more complex 
decoder designed by Robert Priestly was 
published in the January 1992 issue of 
Electronics Australia , by the way. 

I actually developed the present design 
as part of the recent Stereo TV Sound 
Receiver, described in the January and 
February issues this year. It’s being 
described here again separately, because 
many people asked if we could do this. 
So here it is, by popular request! 

How it works 

The basic idea behind the Hafler sys¬ 
tem (and the Pro-Logic system, for that 
matter) is that although normal stereo 
audio consists nominally of only two 
signals, there’s really a third signal 
present. This is the ‘ambient’ or surround 
information, which is present in 
‘phantom’ form as differences between 
the main signals conveyed by the left (L) 
and right (R) stereo signals. By simply 
subtracting one main stereo signal from 
the other, we can separate out this ‘L-R’ 
surround information and use it to 
produce a more realistic re-creation of 
the original sound field. 

An elaboration of this basic idea is to 
perform as well an addition of the two 
stereo signals, to produce an ‘L+R’ or 



A general view inside the decoder , showing how little circuitry is involved. Most 
of the parts fit on a small PCB measuring only 110 x 66mm. 
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mono signal which can be used to drive 
a ‘front centre’ speaker, to ‘fill in’ the 
‘hole’ which can often be apparent in 
some types of stereo programme 
material which has exaggerated channel 
separation. The same ‘L+R’ signal can 
also be fed through a low-pass filter to 
derive a signal for driving a sub-woofer 
speaker, giving enhanced reproduction 
of very low frequencies. 

All of these operations can be done 
quite simply, using a small number of 
low noise op-amps rather than digital 
signal processing. And that’s what we’re 
doing here. 

What about a delay circuit — don’t all 
surround sound circuits need one of 
these? Well, it’s true that feeding the L-R 
ambient information through a time 
delay of around 15-20 milliseconds 
tends to further enhance the ‘surround’ 
effect, and that’s why a lot of surround 
sound decoders include a delay circuit. 
However even without the delay, you 
can still get a very impressive surround 
sound effect, with many types of 
programme material. 

In the interests of simplicity and low 
cost, then, the present decoder doesn’t 
have an inbuilt delay. However if you 
build or acquire a delay circuit at a later 
stage, it’s quite easy to use it with this 
decoder. Instead of running the 
decoder’s L-R ‘surround’ output directly 
to the amplifier channel used to drive the 
rear speaker(s), you can feed it via the 
delay circuit. 

Circuit description 

As you can see from Fig.l, the actual 
decoder circuit is quite straightforward, 
and uses only two TL074 quad FET op- 
amp chips. 

The incoming right and left stereo sig¬ 
nals are fed through coupling capacitors 


Cl and C2, and then to ganged pots 
VRR and VRL, which together function 
as a ‘master volume control’ for all of 
the decoder’s outputs. The signals are 


then passed through Ula and Uld, con¬ 
nected as unity-gain buffers. The buffer 
outputs are then fed via R2 and R1 to the 
decoder’s ‘Right Out’ and ‘Left Out’ 
connectors, ready for the main (front) 
right and left channel amplifiers. The 
buffers provide relatively low impedance 
outputs (essentially that of the 680 ohm 
resistors), to minimise any possible 
degradation due to the capacitance of 
connection cables. 

The L-R ‘surround’ or ‘rear’ signal is 
derived from these signals by Ulc, 
which is connected so that it simply 
subtracts one from the other. Resistors 
R6 and R9 give the stage a gain of -1 
as far as the R signal is concerned, but 
as these also give it a gain of +2 as 
seen by a signal at its non-inverting 
input, resistors R7 and R8 are used to 
restore the gain to unity for the L signal 
as well. The final output from pin 8 is 
therefore L-R, as desired. 

Resistor RIO and capacitor C6 are 
used to restrict the bandwidth of this dif- 
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ECONOMY SURROUND SOUND DECODER 



A close up view inside the case, showing the wiring to the rear panel connectors 
and some of the mains wiring. 


ference signal to approximately 7kHz, to 
prevent it from degrading the direc¬ 
tionality of the front stereo signals. (This 
bandwidth limiting is also done in Pro- 
Logic decoders, by the way.) Op-amp 
U2d then buffers the resulting signal, 
again providing a low impedance source. 

The L+R ‘centre’ signal is derived 
from the L and R inputs by resis¬ 
tors R3 and R4, with Ulb again used 
as an output buffer. Capacitor C5 is 
again used to reduce the bandwidth of 
the resulting signal to around 7kHz, so 
that any disturbance to the stereo 
image is minimised. 

The essentially mono output of Ulb is 
also used to derive the subwoofer signal, 
via op-amp U2a. Resistors R11, R12 and 
R14 and capacitors C7-9 are used to 
form a third order low-pass filter, with its 
comer frequency at close to 100Hz. 

Finally, op-amp U2b is used as a 
unity-gain inverting buffer, to produce 
an ‘antiphase’ or inverted version of the 
subwoofer signal. The idea of this addi¬ 
tional output is that it allows a spare and 
otherwise standard stereo amplifier to be 


used as a higher power ‘bridge mode’ 
mono amplifier to drive your subwoofer, 
if you wish. 

The power supply for the surround 


® « &• 

• 0000 * , 


As you can see from this rear view, all 
the connections are made at this end. 

decoder is also very straightforward, as 
you can see from Fig.2. A standard small 
12.6V/150mA power transformer is used 
with a bridge rectifier to produce about 
18V of unregulated DC across reservoir 
capacitor Cl 1. 

Regulator chip U3, a 7812, is then 
used to produce a regulated 12V output, 


while remaining op-amp U2c is arranged 
to establish circuit ground as the centre- 
tap of the supply —^ effectively convert¬ 
ing it into one of +/-6V. This minimises 
the need for coupling capacitors in the 
decoder proper, while still allowing all of 
the decoder’s outputs to have negligible 
DC component. 

Construction 

Apart from items such as the master 
volume control, signal connectors, mains 
switch, power transformer and mains 
fuseholder, all of the decoder’s other 
components are mounted on a small PC 
board. This measures 111 x 66mm, and 
is coded 95ssd4. 

As you can see from the photos, the 
PCB assembly and other items are fitted 
into one of the small four-piece plastic 
utility cases, to form a very compact 
unit. The volume control and mains 
switch are mounted on the front panel, 
while the IEC mains connector, mains 
fuseholder and signal connectors are all 
mounted on the rear panel. 

Inside the case, the PCB and power 
transformer are both mounted on a small 
plate of 1mm aluminium sheet, measur¬ 
ing 115 x 120mm. This provides secure 
mounting for both, and because it’s con¬ 
nected to mains earth it also provides the 
PCB assembly with a measure of shield¬ 
ing against RF interference. 

The earthed plate ensures that the 
power transformer is also securely ear¬ 
thed, for protection in the unlikely 
event of a breakdown in the trans¬ 
former. The metal case of the volume 
control is also connected to mains 
earth, both to maximise safety and to 
provide additional shielding. This al¬ 
lows the decoder’s signal ground to be 
‘floated’ with respect to mains earth, to 
minimise hum loops when the signal 
input and output connectors are con¬ 
nected to your amplifier system. 

The small number of components used 
in the decoder makes assembly quite a 
simple task. The overlay diagram should 
make it easy to fit the smaller com¬ 
ponents to the PCB, while the photos can 


Fig.2: The power 
supply section of 
the decoder 
circuit. As you 
can see, it’s very 
straight forward 
and uses only a 
small number of 
low cost parts. 
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Another close up view inside the case, this time showing the wiring near the front 
of the PCB and front panel. 


be used as a guide for the rest of the con¬ 
struction. 

As usual with this type of project, it’s 
usually a good idea to start the PCB as¬ 
sembly by first checking for any flaws in 
the board itself. Then fit the PCB ter¬ 
minal pins, which are used later to 
simplify the off-board connections. 

Next you can fit the resistors and 
diodes, taking care to fit the correct com¬ 
ponent in each position and to fit the 
diodes with the correct orientation. Fol¬ 
low these with the smaller MKT and 
polyester capacitors, and then with the 
two larger tantalum and electrolytic 
capacitors. These are again polarised, so 
keep an eye on their orientation. 

Adding the two quad op-amp ICs and 
the three terminal regulator should com¬ 
plete your PCB assembly. Note that the 
regulator, U3, doesn’t need a separate 
heatsink in this circuit as its power dis¬ 
sipation is very low. A small amount of 
heatsinking is provided by laying it 
down on the board, with a 3mm machine 
screw and nut both holding it down and 
also providing thermal coupling to a 
reasonable area of copper under the 
board. 

With the PCB assembly completed, 
the next step is to prepare the metal 
mounting plate and case panels. The 
location of the holes in the mounting 
plate are shown in Fig.3; the outer four 
holes are used to mount the plate itself in 


the case, while the remaining holes are 
used for mounting the transformer and 
PCB. (Note that the solder lug used to 
earth the plate assembly is clamped 
under an additional nut and lockwasher 
on the rear transformer mounting screw.) 

As you can see, the front panel of the 
prototype decoder was ‘dressed up’ with 


an adhesive plate of Dynamark 
photosensitive aluminium, and the 
artwork for this is reproduced here actual 
size for those who wish to use it. A 
photocopy can also be used as a 
template, for cutting the holes in the 
front panel itself. 

You’ll have to work out the location of 




Fig.3 (above): Use this diagram as a guide when you’re 
drilling the holes in the internal mounting and shield plate. 


Fig A (left): A diagram showing all of the off-board wiring in 
the decoder. Note that all of the joints for the mains wiring 
on the left hand side of the diagram should be protected by 
suitable insulating sleeving, as explained in the text. For 
clarity, the shield braids of the signal connector leads are 
not shown; these are soldered at the connector ends only. 
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ECONOMY SURROUND SOUND DECODER 



Here is the pattern for the decoder PCB, reproduced here actual size as usual 
for those who wish to etch their own boards. 


the holes on the rear panel yourself, 
using the photos as a guide. These are 
not really critical; the main thing to 
watch is to keep the signal connectors as 
far as possible from the mains wiring 
and power transformer, to minimise hum 
and maximise safety. I always use the 
mains connector and fuseholder themsel¬ 
ves as ‘jigs’ when I’m cutting the holes 
for them, to ensure that I get a snug fit 
and neat result. 

Once you’ve completed preparing the 
holes in the shield plate and panels, 
you’re ready for the final stages of as¬ 
sembly. The power transformer and PCB 
assembly can be mounted on the shield 
plate, ready to fit it into the case bottom. 

Take care to bolt the transformer very 
firmly and securely to the shield plate, 
using star lockwashers under the mount- 
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ing nuts. It’s also a good idea to fit the 
earthing solder lug to the rearmost screw, 
at this point, after the screw is fully 
tightened — and using an additional 
lockwasher and nut. 

The PCB assembly should be spaced a 
few millimetres up from the shield plate 
using either additional nuts on the 
mounting screws (the method I used), or 
by using small spacers. This ensures that 
the plate doesn’t bridge any of the PCB 
tracks. Then the complete plate assembly 
can be fitted into the case bottom. 

The volume control and mains switch 
can now be mounted on the front panel, 
and the IEC plug, fuseholder and signal 
connector strips on the rear panel. Note 
that the mains switch is fitted to the front 
panel so that the uppermost lug is the 
one which lacks a small wire visibly 


connecting to it from within the case. 
With these components mounted, you 
can lay the two panels ‘face down’ at 
front and rear, and proceed with the 
remaining wiring. This is shown in 
simplified form in Fig.4. 

I suggest that you do the mains wiring 
first, taking great care to fit insulating 
sleeving over each ‘live’joint to prevent 
accidental contact. The blue primary 
wire from the mains transformer con¬ 
nects directly to the ‘N’ lug of the IEC 
plug on the rear panel, while a second 
wire with the same type of blue mains 
insulation runs from the ‘N’ lug to the 
lowest lug of the mains switch, on the 
front panel. 

The brown transformer primary wire 
connects to the centre lug of the mains 
switch, while a second wire with brown 
mains insulation runs from the top 
switch lug to the side lug of the mains 
fuseholder on the rear panel. The rear 
axial lug of the fuseholder then connects 
to the ‘A’ lug on the IEC plug, again 
using a short wire with brown mains in¬ 
sulation. 

The central ‘E’ lug of the IEC plug 
connects directly to the shield plate earth 
lug, via a short length of wire with 
green/yellow or green mains insulation. 
A second length of the same wire is then 
used to connect the solder lug to the case 
of the volume control. You may need to 
scrape the pot case slightly, to ensure 
that a good solder joint is made. 

To complete the mains wiring, use a 
couple of small nylon cable ties to group 
the active and neutral wires together, 
both between the transformer and mains 
switch, and again at the rear. This is to 
ensure that if a wire breaks or a joint 
works loose, the wire should not be able 
to ‘wander’ and possibly contact the low 
voltage wiring. 

With this wiring done, you can 
proceed with the off-board wiring. This 
is mainly the signal wiring, although 
you’ll also have to connect the two main 
transformer secondary wires to the 12V 
AC input pins on the PCB, nearby. The 
remaining centre-tap wire is unused; it 
should be cut short and fitted with a 
small length of sleeving to prevent it 
from contacting anything. 

The connections from the six pins on 
the front of the PCB to the volume con¬ 
trol can be made using two short lengths 
of three conductor ribbon cable. They’re 
quite short, and shielding is really not 
necessary. However the wiring between 
the pins along the side of the PCB and 
the rear connectors is somewhat longer, 
and I recommend that you use shielded 
wire for them. (Fig.2 does not show this, 
however, in the interests of clarity.) 



And here's the board overlay diagram, to guide you in fittinq all of the 
components to the PCB. 











































Note, however, that the shield braids 
of these wires should NOT be connected 
at both ends; they should only be con¬ 
nected at their connector ends, and insu¬ 
lated at the other. The ‘earth’ lugs of the 
connectors are linked by a length of 
tinned copper wire, and a single wire 
used to connect them to the ‘signal earth’ 
pin on the PCB. This is all to prevent the 
formation of internal earth loops. 

Fitting these last wires is a bit tedious, 
but the easiest approach I’ve found is to 
cut the eight lengths of light shielded 
wire to length first, and carefully prepare 
all of their ends — one with both the 
shield braid and centre conductor 
prepared for soldering, and the other 
with the braid cut short and fitted with 
an insulating sleeve. Then you can fit the 
wires one after the other, starting with 
those for the lower strip of connectors 
and ending with those for the upper strip. 

Testing it 

With the wiring completed, the final 
step before testing is to carefully check 
everything for errors — especially in the 
mains wiring, where a mistake could be 
disastrous. If everything seems in order, 
you should be ready to apply power and 
check the power supply voltages. To do 
this, ready your multimeter or DMM by 
setting it to a suitable voltage range, with 
its common lead connected to the earth 
lug of one of the signal connectors. Then 
apply power, and quickly use the meter’s 
remaining test lead to measure the volt¬ 
age at pins 4 and 11 respectively, of 
either U1 or U2. Pin 4 should measure 
very close to +6V, while pin 11 should 
similarly be very close to -6V. 

If both voltages measure OK, your 
decoder is almost certainly working cor¬ 
rectly and is ready for final assembly and 
use. But if the voltages are not right, 
switch off immediately and look for the 
cause. Probably the most likely cause is 
fitting one of the polarised parts the 


PARTS LIST 


Resistors 

All 1/4W 1% metal film unless specified: 
R1,2,5,10,13,17.18 680 ohms 


R3,4,15,16 22k 

R6,7,8,9 10k 

R11,12,14 47k 

R19,20 100k 


RVI,r 


50k dual log pot 


Capacitors 

Cl ,2 0.47uF 63V MKT plastic 

C3,4 0.1 u F monolithic ceramic 

C5 InF MKT or met. polyester 

C6 3.3nF MKT or met. polyester 

C7 47nF MKT or met. polyester 

C8 0.12uF 100V MKT plastic 

C9 6.8nF MKT or met. polyester 

CIO 2.2uF 16VW tantalum 

C11 2200uF 25VW RB electrolytic 


Semiconductors 

D1 -4 1N4001 silicon power diode 

U1,2 TL074 quad FET input op-amp 

U3 7812 three terminal regulator 


Miscellaneous 

Plastic box, 160 x 155 x 65mm; PC 
board, 110 x 66mm, code 95ssd4; 
power transformer, 240V to 12.6V at 
150mA; IEC mains plug, panel mount¬ 
ing; cartridge fuseholder, panel mount¬ 
ing, with 250mA fuse cartridge; two 
in-line 4 x RCA socket strips; SPST rock¬ 
er switch, mains rated, with inbuilt neon 
lamp; control knob; 115 x 120mm piece 
of 1mm aluminium sheet; six 12mm x 
3mm machine screws, with 11 nuts and 
seven star lockwashers; solder lug; 
shielded wire for internal signal leads; 3 
x nylon cable ties; heatshrink or var¬ 
nished cambric sleeving, hookup wire, 
solder, etc. 


wrong way around, so check especially 
capacitors CIO, Cl 1, the bridge rectifier 
diodes and the two 14-pin ICs. 

Assuming you haven’t made any 
‘blues’ and your decoder is working cor¬ 
rectly, all that remains is to connect it 
into your amplifier system and enjoy 
surround sound. If you’re adding the 
decoder to an existing stereo system, you 
can feed its inputs from the outputs of 
the system’s preamp or control unit, or 
alternatively from the Tape outputs of an 


integrated amp. The decoder’s main R 
and L outputs can then be fed back into 
your stereo power amp, using the Tape 
inputs if necessary. 

You’ll need additional power amplifier 
channels to handle the additional signals 
produced by the decoder, and here’s 
where a spare stereo amp or two can be 
pressed into service. If you don’t have 
any spare amplifiers, an alternative 
would be to build up one or two of the 
‘Shoestring Stereo’ amplifiers, as 
described by Rob Evans in the Decem¬ 
ber 1994 issue. At the very least you’ll 
want to use one additional amplifier 
channel for the R-L ‘surround’ signal, to 
feed a speaker at the back of your listen¬ 
ing room. Then if you have a second 
extra channel, this can be used to drive 
either a ‘front centre’ speaker with the 
R+L signal, or a suitable subwoofer 
speaker with the ‘subwoofer plus’ signal. 

To realise the full potential of the 
decoder, you’ll need at least three addi¬ 
tional amplifier channels so that you can 
feed all three of these speakers. And if 
you have one more amplifier channel 
again, this can be driven from the ‘sub¬ 
woofer minus’ output, to provide more 
power for the subwoofer. (Note that the 
subwoofer speaker is then connected 
directly between the ‘plus’ outputs of the 
two channels, so they work in push- 
pull.) 

One last word: even with this simple 
decoder, you’ll still need to experiment a 
bit with the gain controls of the various 
amplifier channels, to get the right 
balance between the main stereo outputs 
and the additional surround channels. 
But once this is done, you can use the 
decoder’s volume pot as your main sys¬ 
tem volume control. 

Despite its simplicity and low cost, the 
surround sound effects you can achieve 
with this decoder can be surprisingly 
good. And with the money you’ve saved, 
you can buy more CDs or movies! ♦> 



For those who would 
like to duplicate the 
front panel on our 
prototype , here is 
the artwork 
reproduced actual 
size. It could be used 
in negative form, if 
you prefer a dark 
panel with white 
lettering. 
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Follow up to a popular project: 


OUR ACS DECODER 
IN ADIGITOR A-4199 


Bob Parker s Improved ACS Decoder design of September 1993 has been deservedly popular, with 
large numbers built to date. However the radio model used as an example to show how the decoder 
could be used has now become unavailable. Here’s an update, showing how to fit the decoder into 
the latest Digitor model stocked by Dick Smith Electronics stores. 


by BOB PARKER 


It’s about 18 months since this 
magazine published details of my 67kHz 
and 92kHz ACS (Ancillary Communica¬ 
tions Service) decoder, and followed it up 
in the following month with instructions 
on how to install it in a Dick Smith 
‘Digitor’ A-5235 portable AM/FM stereo 
radio/cassette player unit. 

Since then, quite a few of these radios 
have been modified for ACS reception 
and have generally performed well. But 
now this model has been superseded by a 
smaller, more refined Digitor unit, the 
DSE catalog No A-4199. At the same 
time, there seems to be an increasing 
number of popular non-English ACS 
broadcasters appearing on the air. 

Consequently yours truly has been 
given the honour of figuring out how to 
fit the ACS decoder to this new model. 


and of sharing this information with my 
fellow EA readers... 

If you’re not familiar with ACS or the 
‘Improved ACS Decoder’ design upon 
which this article is based, I suggest you 
consult the original description in the 
September 1993 issue before proceeding. 

Disassembly 

The very first thing to do is unplug the 
AC power lead from its rear socket, 
remove any batteries, and leave the bat¬ 
tery cover off. Now turn the tuning knob 
as far to the right as it will easily go, and 
mentally note the position of the dial 
pointer — on the unit I modified, it was 
in line with the ‘8’ of the ‘108’ (MHz) on 
the FM scale. This is necessary for cor¬ 
rectly realigning the tuning capacitor 
linkage, during reassembly. 


Next, use your faithful No.2 or 
similar Phillips screwdriver to remove 
the seven case retaining screws, which 
live at the bottom of the ‘wells’ in the 
unit’s rear panel. 

Don’t forget the one in the centre of the 
battery compartment — but don’t touch 
the screws on the carrying handle. Save 
the screws in a safe place, to curb their 
migratory tendencies; a plastic take-away 
food container is ideal. (Especially if it’s 
empty and washed!) 

Place the unit on its back on a soft 
surface, open the cassette door by 
pressing the ‘STOP/EJ’ button, then 
gently lift the whole front casing clear, 
and place it face-down on the soft sur¬ 
face. You might have to pull the electret 
microphone out from its hole, if its con¬ 
necting lead is a bit short. 











A view inside the Digitor case , showing how the decoder board and switch are 
mounted in the right hand end. Only two screws are used to attach the board. 
Also visible is some of the wiring to the radio’s own main board. 


Mounting holes 

Consulting the photos, familiarise 
yourself with the area where the ACS 
board and its rotary switch is going to be 
installed. Then temporarily refit the front 
of the case to the rear (without screws), 
and place the unit face down. Using Fig. 1 
as a guide, carefully mark a point 18mm 
to the right of the extreme left-hand edge 
of the ventilation grille, and 10mm down 
from its lower edge. Then using your 
ACS board as a template — or a ruler — 
mark another point 46mm directly up 
from this first one, and make indentations 


in the soft plastic (with a nail or similar) 
at both points. 

Now, with great care, drill the ACS 
board mounting holes. If possible, use a 
hand drill or at least a slow power one. 
First use a small, say 3/32", drill to make 
the guide holes, inclined at about 20° 
from vertical, aiming towards the 
centre of the unit. 

Withdraw the drill the moment it is 
fully through the plastic, otherwise you’ll 
probably drill a hole in the main printed 
circuit board as well! 

Next, use a 1/8" (3mm) drill at the 
same angle to enlarge the holes to their 


final size. If you like, you can ‘sculpt out 
the left-hand sides of the mounting holes 
so the screw heads will sit almost flat. A 
small ‘Stanley’ type of knife works well, 
but be careful not to slip or to remove too 
much plastic! 

Switch hole 

Once again, separate the front of the 
unit from the back, leaving the back 
standing vertically this time. Study the 
photo showing where the rotary switch 
mounts, then make a small mark on the 
front edge of the case, 17mm up from the 
centre reinforcing ‘rib’. Now make 
another indentation, 15mm towards the 
back of the case from this mark. 

Drill a small guide hole then a 1/4” one 
at this point, then carefully ream the hole 
out to the correct size for the switch 
mounting bush. Do this operation 
SLOWLY, because it’s very easy to make 
the hole too big! 

Now firmly grasp the front and rear 
case sections, and thoroughly shake 
and/or blow out all the little bits of 
plastic, which will otherwise seek out 
and jam up the cassette mechanism at a 
later date... 

At this point, while your hands are still 
dirty, I suggest you use a fine-toothed 
hacksaw and then a file to remove about 
5mm from the end of the switch shaft, if 
it’s a DSE catalog number P-7504. This 
will allow the knob, when fitted, to sit 
neatly close to the case surface. Now use 
a pair of pliers to break off the switch’s 
anti-rotation lug, which you won’t need. 

Board pre-wiring 

The next step is to attach appropriate 
lengths of thin hookup wire to the re¬ 
quired ACS board pins, since there’s in¬ 
sufficient room for soldering them when 
the board is mounted in its final home. 1 
suggest the use of appropriately coloured 
wires (e.g., red for positive supply, black 
for ground, etc), to minimize the pos¬ 
sibility of connection errors... 

Since all signal carrying leads are 
quite short, I’ve dispensed with the use 
of audio coaxial cable in this new ACS 
modification. 

Working from left to right, and cross¬ 
checking with the circuit diagram and 
photos, solder the following lengths to 
the ACS board pins: 

Input: 2 x 100mm 
First Ground: 110mm 
Hi: 90mm 
Lo: 80mm 

Second Ground: 85mm 

Third Ground: No connection (except 

0.1 uF disc bypass capacitor) 

V+: 85mm (and other end of bypass 
capacitor) 



This second view inside the case is taken at the left hand end f and shows the 
power take off wire connecting to pin-12 of the stereo power amp 1C. 
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Our ACS Decoder in a Digitor A-4199 


Out: luF 50V capacitor to (-) lead; 
75mm wire to (+) lead (see photo) 
Fourth Ground: No connection. 

Mounting the board 

The following installation method may 
seem a bit ‘rough’, but unfortunately the 
casing of this unit is a mass of curves. 
Space is also quite limited, and I was un¬ 
able to find a better way of mounting the 
board in the space available... 

Once again consulting the photos, use a 
pair of 3mm screws, 12 or 15mm long, 
plus matching nuts, to mount the ACS 
board in the position shown. Only tighten 
the screws up just enough to stop the 
board from rattling around, or there’s a 
high risk of damaging it! 

A drop of nail polish or similar be¬ 
tween the nuts and screw threads should 
help to keep the nuts from unscrewing. 

Installing the switch 

Now install the rotary switch, with its 
orientation as shown in Jim Rowe’s 
beautiful photos, and with one washer be¬ 
tween its body and the case. Tighten its 
mounting nut with a suitable spanner, 
shifter or bullnose pliers. Take care not to 
slip and scratch the case! 

At this point you can start wiring the 
switch, beginning with the three wire 
links which can be fabricated from com¬ 
ponent lead offcuts. Then untangle the 
relevant leads from the ACS board, and 
solder them to their respective switch 
pins, as shown in the circuit diagram. 

It’s easier to complete the ACS 
modifications with the cassette 
mechanism out of the way, and this is 
quite easily achieved. Note where the 
thin shielded lead from the tape head 
goes, then remove the mechanism’s four 
comer mounting screws and save them in 
your container. Gently grip the 
mechanism between the control buttons 
and its lower edge, lift it clear of its plas¬ 
tic ‘pillars’, and unclip the leaf switch 
wires from the bent-over lug beneath it. 

Now you’re free to put the cassette 
deck down, about 100mm to the left of its 
normal position, while you do some 
serious wiring and soldering. 

Wiring mods 

First locate wire link ‘J20’ on the 
main PCB; it runs from the bottom 
right-hand comer of the TA7640AP IC 
(though this may have a different type 
number) to almost the lower PCB edge. 
Now cut the link in the centre, and bend 
the two ‘stumps’ straight upwards. Cut 
the leads of a 47k resistor down to 



Fig. 1: Showing the location of the PCB 
mounting holes in the rear of the case. 

about 5mm long, then solder it between 
these two ‘stumps’. Solder the wire 
from the ACS board’s Input pin (and 
which continues to the switch) to the 
end of the 47k resistor closest to the 
TA7640AP. Then fit a 130mm length of 
hookup wire between the resistor’s 
other end and the appropriate switch 
pin, as shown on the circuit. 

Next, locate link ‘J11 ’, which runs 
parallel to the lower PCB edge, from the 
TA7640AP’s bottom left-hand comer. 
Don’t cut Jll, but solder the free end of 
the wire from the ACS board’s first 
ground pin to the right-hand end of Jll. 

Now you can return the cassette 
mechanism to its normal position, but 
first ensure the record/play switch linkage 
(the moulded plastic thing sitting on the 


pillar in the centre of the PCB) is fully 
clockwise, with its lowermost lug sitting 
against the long, thin record/play switch’s 
actuating ‘snout’. 

Now pick the mechanism up again, 
replace the leaf switch leads under their 
bent lug, correctly route the tape head 
cable, and sit the mechanism back where 
it originally was. (You may have to hold 
the record/play switch linkage against the 
switch while you do this.) Replace the 
mechanism mounting screws and GENT¬ 
LY tighten them. 

(I hope none of this has made anyone 
feel they’d like to be a service tech¬ 
nician? Take it from me, the money’s ter¬ 
rible and it sends your hair grey!) 

Obtaining power 

Finally the last electrical connection: 
obtain a 350mm length of hookup wire, 
strip one end back only 2mm or so, and 
tin it. If the insulation shrinks back, trim 
the conductor so only about 2mm is 
showing. Now turn your attention to the 
end of the main PCB next to the power 
transformer; locate the LA4550 power 
amplifier IC and pin 12 at its top left- 
hand comer. 

Use a small screwdriver or file to 
scrape this pin clean of any locking goo 
which may have been applied to the 
nearby mounting screw. Then quickly 
tin it with a reasonably hot soldering 
iron, and solder the prepared wire end 
to it. Carefully check that you haven’t 
accidentally made a solder bridge to the 
adjacent pin 11, then connect the other 



Details of the modifications necessary in order to fit the author's ACS decoder 
into the new Digitor A-4199 radio. 
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end of the wire to its switch contact, as 
shown in the circuit. 

Testing 

This completes the installation of the 
ACS decoder board, but before testing it, 
thoroughly recheck your work against the 
photos and circuit diagram. When you’re 
happy that everything’s OK, stand the 
rear section upright again, turn the rotary 
switch fully anticlockwise, extend the an¬ 
tenna and apply power. 

Make sure the AM/FM radio still 
works normally, tuning by turning the 
circular tuning capacitor linkage, and if 
not, find and correct the problem. 

Then turn VR1 on the ACS board to 
mid-travel, and the radio’s band switch to 
‘FM’. Turn the rotary switch to the centre 
67kHz position, adjust the volume con¬ 
trol for a moderately loud ‘roar’, then 
turn the tuning capacitor linkage slowly 
from end to end and listen for ACS trans¬ 
missions on 67kHz; if necessary, repeat 
the procedure for 92kHz. 

When you find a signal, tweak VR1 for 
the same volume on both ACS and nor¬ 
mal FM signals. 

If you have any problems, please con¬ 
sult the first ACS article in the September 
1993 issue, where I’ve suggested some 
general fault finding checks. 

Reassembly 

You need to do one or two things 
before you return the Digitor to its 
former glory... 

First, gently turn the tuning capacitor 
linkage fully clockwise, and make sure 
the dial pointer is in the position you 
memorised at the beginning. Next, if you 
had to pull the electret microphone out of 
its recess, now’s the time to push it back 
into place. Make sure too that all wiring 
is clear of the cassette mechanism and the 
case edge. 

Align the front of the unit with the rear, 
then gently push them together; you’ll al¬ 
most certainly have to wiggle the tuning 
knob to get the linkage to engage, and 
you might have to re-separate the halves 
slightly and turn the knob a bit, to obtain 
the original scale-end pointer position. 

Close the cassette compartment door, 
then replace and gently tighten the seven 
rear-case mounting screws. 

Now you need to designate the 
‘OFF/67kHz/92kHz’ rotary switch 
suitably. I used white rub-down dry trans¬ 
fers (DSE catalog number N-5750), with 
a careful light coat of ‘Humbrol’ enamel 
(from a hobby shop). 

Finally, fit a suitable knob to the switch 
shaft (DSE catalog number P-7010 in the 
photos), and start listening to your 
favourite ACS transmissions. If you’ve 


used other ACS-modified FM receivers 
before, you may get a pleasant surprise 
from the performance of the Digitor A- 
4199. It sounds very good... 

And remember, most if not all ACS 
program material is COPYRIGHT. Do 
NOT record the signals, or feed them 
into a public address or telephone 
music-on-hold system etc, without the 
broadcaster’s authorisation. 


YOU CAN 
NOW AFFORD 
YOUR OWN 
SATELLITE 
TV SYSTEM 


How it works... 

This article wouldn’t be complete 
without a brief explanation of how the 
modified Digitor circuit works, for 
anyone who’s interested or needs to do 
fault-finding. 

First I should explain that the A-4199’s 
main PCB is fairly hard to remove and 
replace, fraught with the risk of breaking 
and damaging things. So the circuit is 
slightly more complex than it really 
needs to be, to allow connections to only 
the component side of the PCB. 

IC4 is the Digitor’s common IF 
amplifier and detector IC for both AM 
and FM radio reception. The AM audio 
or FM multiplex signals appear from its 
pin 9, depending on the receiver’s mode. 
Also present on pin 9 is a DC voltage 
which in the FM mode is tuning depend¬ 
ent, providing an automatic frequency 
control (AFC) error signal for the FM 
local oscillator, via the low-pass filter 
formed by R51 and C67. 

Under normal conditions the AM audio 
or FM multiplex signal feeds straight into 
the FM stereo decoder IC3. If this IC sees 
little or no 19kHz ‘pilot tone’ signal, as 
with an AM or weak FM signal, it 
switches to ‘mono’ mode and simply 
feeds its input signal straight out to both 
its left and right output pins. This is the 
mode we are interested in, because it 
simplifies switching between normal and 
ACS operation. 

So... with the ACS switch at ‘off’, the 
radio operates exactly as it did before, 
since the ACS board’s input pin imposes 
almost no loading on IC4’s output. 

With the switch at ‘67kHz’ or 
‘92kHz’ however, the ACS board 
receives the maximum available power 
supply voltage from ICl’s positive 
supply pin (12), and demodulates any 
ACS signal present on IC4 pin 9. The 
AC output impedance of the ACS board 
is very low, and this, combined with the 
47k resistor, means that negligible 
demodulated FM signal is present at the 
negative end of C46 — only lots of ACS 
audio from the decoder board. 

The luF 50V capacitor prevents the 
ACS board from disturbing the DC volt¬ 
age from IC4 pin 9, allowing normal 
AFC operation in the ACS mode. ❖ 


For many years you have probably 
looked at satellite TV systems and 
thought “one day”. 

Your own 
K-band system 




HERE'S WHAT YOU GET: 

• Prime focus or offset dish 
configured for your location. 

• Super low noise LNB/feedhorn. 

• 25m low loss coaxial cable. 

• DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 

• Pointing co-ordinates for 
your location. 

Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing 
all items and prices. 



CALL FOR 
YOUR NEAREST 
RE-SELLER 


Direct Importer : AV-COMM PTY. LTD. 

PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 




YES GARRY, please send me more 
information on K-band satellite systems. 


Name:_ 


Address:. 


P'code:_ 


Phone: 


ACN 002 174 478 
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THE ULTIMATE IN MULTIMETERS? 



This meter offers pp 

unbeatable NEW ^ 

performance when ^ 

compared to other meters I 
on the market today! It 
will out perform some 
very famous brand meters I 
that cost almost twice as I 
much - and thats no 
fluke!!! Features include: 

•4000 counts *40,000 counts I 
mode ‘Analogue bargraph 
•Dual display *0.08% basic 
DCV ACC ‘Backlight display I 

•True RMS »DC voltage *(DC + B .S sajr ■ 

AC) voltage ‘DC current »AC I C4r * a8iai ^® I 

current ‘Resistance B c 

•Conductance ‘Frequency 

•Duty cycle ‘Capacitance ‘DC B 'Hgizi 

adaptor *AC adaptor ‘dBm & B flL 

dB ‘Diode *150uS continuity 

•50mS record ‘0.8mS crest 

•Sort ‘Data hold ‘Store and 

recall ‘Relative zero ‘Relative % change ‘Relative per unit 
•Input warning ‘Splash proof case ‘Protective holster 
Complete with test leads, battery installed and users manual. 

UNBEATABLE Cat. QM-1460 

VALUE $399 


Price Breakthrough On 3.5 Digit 


Panel Meters 

There are two types of panel meters - RED LCD and 
RED LED, both with +/-0.5% accuracy and 15mm 
charter height. Typical applications are for voltmeter, 
current meter, thermometer, capacitance meter etc. 

Each is supplied with a screw fixing attractive 
mounting bezel (which need not be used if a 
maximum oblique viewing angle is required). Single 9VDC operation. Simple and easy 
to follow instruction sheet provided. For full specifications see our 1995 catalogue. 
LCD SIZE: 68(L) x 44(W) x 13(D)mm Cat. QP-5550 $34.95 

LED SIZE: 68<L) x 44(W) x 20(D)mm Cat. QP-5560 $39.95 

Bellmate 100 Pulse Count PIR 
Detector 

"THERE ARE THOUSANDS OF THESE DETECTORS Ijl 
PROTECTING PROPERTY ALL AROUND AUSTRALIA" 

Many alarm installers are using Bellmate PIR’s in their 
commercial installations. They wouldn’t be using Bellmate if 
they weren’t ultra reliable. For full specs see our 1995 cat. 

Cat. LA-5016 was $49.95 
NOW $39.95 save $10 


Multimedia PC Speaker System 


Bargain (JHF Antennas for May 

I "We have sold THOUSANDS of these antennas Aust wide’’. 

23 ELEMENT - Suitable for good to medium signal reception 
areas, or where ghosting is a problem. 

Cat. LT-3178 WAS $34.95 

NOW $29.95 SAVE$5 

43 ELEMENT - Suitable for medium signal reception areas. 

Cat. LT-3181 WAS $49.95 NOW $39.95 SAVE $10 

91 ELEMENT - Huge antenna suitable for deep fringe signal reception areas. 

Cat. LT-3182 WAS$79.50 NOW $69.50 SAVE$10 

FOR FULL SPECIFICATIONS ON ANTENNAS SEE PAGE 96 OF OUR 1995 CATALOGUE. 




LHF/VHF Bargain Antenna 

A quality UHF/VHF antenna for under 
$40? That’s right, due to Jaycars’ 
buying power we can now offer this 
ideal suburban antenna which is 
suitable for good to medium reception 
areas. Receives UHF channels 28 to 36 (Band 4) and 
VHF channels 0-11. Sturdy construction designed for 
the do-it-yourself user. Boom length 1.2m 
Cat. LT-3140 $39.95 




KjPVTvy 1 LHF/VHF Mast Head Amplifier 

MODEL - MHW306 

THERE ARE MANY MAST HEAD 
AMPLIFIERS ON THE MARKET, AND WE 
BELIEVE THAT THIS IS THE “ BEST ONE 
Most TV antenna installers would fit a 
GME Kingray amp for ease of installation 
and for a long trouble free service life. The 
amp uses surface mount technology and 
is housed in a UV resistant, waterproof 
plastic case. 

The MHW306 is an ultra wide band, low 
noise mast head amplifier for the UHF and 
VHF television bands and is specifically 
designed to allow either a combined 
VHF/UHF antenna or separate UHF and VHF aerials to be used. Adjustable VHF /£fu£\ 
gain - tilt control. The unit amplifies VHF signals- by 20dB maximum variable 
down to 10dB on low band and 15dB on high band. The UHF gain is fixed at B J 

30dB - 

The power supply is short circuit proof, allowing a short circuit to be tolerated for- 

an indefinate period without harming the unit. Removal of the short circuit will immediately 
allow the power supply to operate normally. Comes complete with comprehensive 
instructions. 



Cat. LT-3290 


AUSTRALIAN MADE 


$109.00 


for computers 
and are supplied with 
brackets to mount them 
on the side. The colour is 
fawn, so they match most 
computers. They have a 
built in booster amplifier 
which delivers about 2 
watts per channel.They 
are magnetically shielded, 

so they won’t effect the monitor. There is a volume control and a bass 
booster button. They run from either 4 x AA batteries (not supplied) or 
use a 500mA 6 volt mains plug pack. Cat MP3012 $23.95. Dimensions: 
134(H) x 88(D) x 85(W)mm. Freq Resp 50Hz-15,kHz. 

Cat. XC-5162 _S39.95 pr 


I nUNIUS JAYCAR ELECTRONICS JAYCAR ELEC_ 

JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR FI FCTRONICR .iayhah 


Multimeter Run Out Sale 

WE HAVE TO CLEAR THIS 
MODEL TO MAKE WAY 
FOR THE NEW MODEL!!! 

You won’t believe the 
features you get for such 
little money! CHECK THIS 
OUT 

The Jaycar digital 
multimeter features: 

•frequency ‘transistor 
tester -capacitance -auto 
power off ‘large display 
•audible continuity ‘diode 
test *20 amp capability 



JAYC 


»AC/DC voltage -resistance ‘low battery warning 
and is housed in a yellow high impact case. Comes 
complete with tilting bail, quality leads, instructions 
and a 12 month warranty. Be Quick limited stocks 
available 

Cat. QM-1310 

was $79.95 NOW $49.95 


Save a chopping $30.00 


Jaytech Pocket DMM 

THIS FANTASTIC 
NEW METER IS 
DESIGNED FOR 
THE NINETIES!!! 

Its small enough 
for the top pocket 
and tool cases. 

The unique lead 
system, means 
they wrap around 
the special case 
and simply click 
in. No more 
dangling leads. 

Featsures: ‘AC/DC 
voltage ‘DC current 
•resistance ‘diode and audible continuity 
tester -size: 68(W) x 120(H) x 18(D)mm. 
For full specs see page 26 of our 1995 
Jaycar catalogue. 

Cat. QM-1520 

Great Value $34.95 
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Economy Surround Sound 
Decoder Kit 

REF: EA 5/95 

This surround decoder uses low 
distortion analogue circuitry to 
produce a surround channel, centre 
channel and subwoofer output 
channel. If our genuine Dolby Pro- 
Logic decoder (KC5175) is out of 
your price range, then this economy 
decoder is worth considering. The 
Jaycar kit is 100% complete with 
case, PCB, punched and 
silkscreened front panel, punched 
rear panel, transformer, RCA 
sockets plus all electronic components as per the EA article. 

Cat. KA-1773 $59.50 

Mini Spot AM/FM Alignment - Source 
Kit 



NEW 
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REF: EA 4/95 
This kit will provide 
both a 455kHz signal for - ^ 
aligning AM radio IF strips and a 10.7MHz 
signal for doing the same job on FM radios. 

Both signals are modulated with an audio 

tone of around 1kHz, with the 1kHz audio ^ _ 

signal available by itself for audio testing. The 
Jaycar kit is complete with PCB, case, silk 

screened front panel, plus all electronic components. Three AA penlight batteries 
required. Use Cat. SB-2354 Pk4 

Cat. KA-1796 $23.95 

Digital Trigger Adaptor Kit For CRO’s 

REF: EA 4/95 

This project allows you to use your CRO 
more effectively with digital circuits by 
allowing you to monitor any given event 
in the circuit under test, and to trigger 
the scope only when all the relevant 

input conditions are met. With eight inputs (expandable to 24), it also 
includes an adjustable trigger delay, so it can effectively convert 


your scope into a low cost logic analyser. Kit is complete with 
PCB, case, screen printed front panel, 1C test clips plus all electronic 
components. 



NEW 


Cat. KA-1772 


$55.00 


IMHIV 

Playmaster 300W Subwoofer 
Amp Kit 


REF: ELECTRONICS AUST 
APRIL/MAY 1995 


Cat. KA-1770 

$399 



TO HEAR THIS INCREDIBLE SUBWOOFEER CALL YOUR 
NEAREST JAYCAR OUTLET TO ORGANISE A DEMO 


Dolby Pro Logic Surro und^ Sound K it 

REF: SILICON CHIP DEC 94 / JAN 95 I If 1 1 DOLBY SUBWtXJNP 1 


Short Form HU 


pro•LOGIC 



This kit is supplied with 
pre-tinned PCB, Dolby 
ICs and all electronic 
components as per the 
Silicon Chip article. RCA 
socket bank, 
potentiometers, switches 
and internal audio and 
mains cable. The short 
form version of the kit is 

ideal for those _ ___ _, 

constructors who wish to _Ik Jk _ f 

build a complete decoder with amplifier modules in the same 
case as the decoder EXCLUSIVE TO JAYCAR. 

Cat. KC-5175 $169.50 ^ 

Enclosure Kit 

This includes the low radiation toroidal transformer, mains lead and plug, fuse holder 
and fuse, mains switch, black anodised brushed aluminium instrument knobs, 
professionally punched and screened front panel, punched rear panel plus all 
mounting hardware. . 

Cat. KC-5176 $69.50 


A Listeners Guide To Dolby 
Surround Book 




A Listener's Guide jjl 
to Dolby Surround [J] 
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jTwo Way Hi Fi Mini Monitors 

{These mini 
ispeakers 
[sound 
(fabulous. 

[They have 
(a 3.5" 

[woofer and 
*2” soft 
[dome 
jtweeter in 
[a bass 
[reflex 

[enclosure, which is made from 
[ABS plastic. They are supplied with steel mounting brackets and 
[have a black metal grill over the speakers. 

[They are ideal for bookshelf speakers, extension speakers for TV 
land most importantly are ideal for Dolby Surround rear speakers. 

[4 ohm impedance. Ideal for home or car sound. 

(SPECIFICATIONS: -Woofer - 3.5” doped paper cone 8oz magnet 
[•Tweeter - 2” soft dome 5.3oz magnet -Power handling - 
(35WRMS -Impedance - 4 ohm -Sensitivity - 89dB -Freq 
[response - 60Hz to 20kHz -1.4kgseach -Dims- 
(185(H)x117(W)x112(D)mm 

!Cat. CS-2428 $119.50 pair 

I_ 


BUY 10 LESS 10% 


If you are planning a home theatre for 
your home, then this guide is essential. It 
covers all aspects of what you need to set up, and get the most 
out of a home theatre system. Topics covered: ‘Speaker 
placement ‘Subwoofers ‘Surround and centre channel 
speakers ‘Power amplifiers ‘Enhancements for movie viewing - 
plus much more! This book will answer virtually any question you 
may have regarding Pro Logic Surround Sound. Don’t be left 
behind - the home theatre revolution is here! 11 pages with fully illustrated pictures. 
Size: 210mm x 295mm. 

Cat. BC-1200 
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only $2.95 


Aluminium Attache Tool Cases See our 1995 catalog for details. 



TOOLCASE 

This case opens up to reveal 4 
trays which fold out and will hold 
parts, tools etc etc. Each tray has 2 
dividers which can be adjusted to 
suit the user. 

The case is made from extruded 
aluminium edging and the sides 
are black aluminium. Total size - 
folded 220(D) x 
360(L) x 240(H)mm. 

Cat. HB-6350 

S89.50 




ECONOMY ATTACHE 

This case is more like your typical 
aluminium servicemans case. It is 
all silver and is supplied with a tool 
pallet which sits in the lid and will 
hold an assortment of tools. This 
can be removed if not required. 

The case is padded and is lockable 
and supplied with 2 keys. Size: 
450(W)x 320(H) x145(D)mm. 

Cat. HB-6352 

$59.50 


DELUXE ATTACHE 

This case looks smart. Its made 
from black anodised aluminium 
and has slightly padded sides. Size: 
450(W)x 320(H) x 145(D)mm. 
Cat. HB-6354 


$89.50 
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fSlOW $17.95 SAVE $6 
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LOUDSPEAKERS 
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$29.95 




Choice of 3 lenses to suit 

WIDE ANGLE 

This is best used where a wider than normal area needs 
covering. It will give 56 detection zones in 3 layers with a 120 
degree field of view. Covering distance is 10 metres. 

Cat. LA-5026 $3.95, 

g CURTAIN / PET 

^ This keeps the detection zone above the floor, to allow dogs to 
stay in the house when the alarm is on. Viewing angle is 100 
degrees, and the range is 12 metres. 

Cat. LA-5027 $3.95| 

HALL / LONG RANGE 

These are for halls or longer narrower rooms. The range is a 
81 massive 24 metres and the field of view is 90 degrees. 

Cat. LA-5028 $3.95 1 


Gold Speaker Stands 

The very latest in speaker stands. These are solid 
metal construction and gold plated. They are 
designed to lift the speakers off the floor level 
which in turn reduces resonances which are 
transferred from speaker boxes. They are also 
height adjustable, if the floor is uneven. Set 
consists of 4 spikes with adjustable height, 4 bases for protection of spikes on wooden 
floors etc, and 2 sticky pads for holding them in place. Set of 4 for one box only. You need 
2 sets for 1 pair of boxes. Size - 25mm dia. Spike height - adjustable between 30-38mm. 
Cat. HS-8000 Pkt 4 $29.95 


Jaycar Mail Order Toll Free Hotline 008 022 888 


Jaycar - The Leaders In 
Passive Infra Red Detectors - 
You Won’t Buy Better 


JAYTECH 
Advanced 
Pulse 
Count PIR 

DESIGNED IN THE 
UNITED KINGDOM. 

With this brand new 
PIR, we are able to 
bring you the very 
latest in PIR 

technology at a price far less than others 
dream about! 

The advanced pulse count feature is not 
simply one, two or three pulses to trigger, but a various count. 
It waits for a number of pulses before triggering. The number 
of pulses depends on the size of each pulse, and the time 
between the pulses. You simply set the adjuster to maximum, 
and then, and only then, if you are experiencing false alarms, 
adjust the unit down. 

The Jaytech PIR is manufactured 
with SMT (Surface Mount 
Technology) components by 
machine. SMT reduces the cost of 
manufacture, so we can sell for far 
less. Other features include very 
small size: 53(H) x 65(W) x 
47(D)mm, shielded relay and 
availability of different lenses. 
Supplied with easy to understand instructions. /ZjCa 
Standard volumetric lens & mounting bracket 7^—• 
supplied with the unit. For full specs see our 
1995 catalogue. 

Cat. LA-5025 


Remote Control Car Engine Disabler 

If you don’t like the idea of a car alarm, but still want protection for your car, then 
this is the product. Simple installation : wired in series with the starter solenoid, and 
when activated causes an open cirsuit so the car cannot be started. Even if a thief 
hot wires the ignition the car won’t start. If the engine disabler is removed the 
engine still won’t start. Supplied with two remote controls and lamp flasher for the 
dashboard. For full specifications see our 1995 catalogue. 

Cat. LA-8925 $89.95 


Visitor Chime 

This small unit will chime”Ding Dong" when anybody walks past it. It’s ideal for 
placing near a door of a shop or office to advise when someone enters. It can 
either sit on a shelf or be wall mountable. Sensing distance is 5 metres (indoors 
under normal light) and operates on 2 x “C" size batteries (not included) which 
lasts up to one year!!! 

Cat LA-5010 Normally S29.95 Now $24.95 Save S5.00 


< 


Sensation ! 


? ? 


Car /Vl&urm 

“SCOOP PURCHASE” 

There are many car alarms on the market, and most of them take hours to install (that’s if 
you know what you’re doing). This alarm is installed in less than five minutes. It utilises the 
latest technology called "Volumetric”! What’s that!!! Volumetric senses very small air 
movements, so when a car door is opened or when glass is smashed to enter the car, 
movement of air is apparent and a 110dB siren is activated, making it too unbearable for the 

thief to stay there. This alarm can be armed/disarmed manually or by the infrared remote _ — 

control supplied (one remote supplied). It will operate from a rechargeable 9 volt battery (cat SB-2458), or direct from 
the cars power, hard wire connected or through the cigarette lighter socket. All leads supplied. The retail price of these 
are normally $179. We have them in our ‘95 catalogue for $79.50 

Cat. LA-8950 Now $59.50 Save $20.00 


Jaycar Has All Your Plugpack Requirements 


•12VDC 150mA. Supplied with 7 reversable plugs 
Cat. MP-3002_$10 95 

•9VDC 150mA. Supplied with 7 reversable plugs 
Cat. MP-3003 $10.95 

•12VDC 300mA. Supplied with 2.5mm DC plug 

Cat. MP-3006 _ $14 .95 

•9VDC 300mA. Supplied with 2.5mm DC plug 
Cat. MP-3007 _ $14.95 

•9VDC 800mA. With 2.1mm reversable DC plug 

MP-3008 $22.95 Cat. MP-3025 


•17VAC 1.5 amp - 
earth connected 
(Austel approved 
for use with alarm 
diallers. 

Terminates to bare 
ends 

Cat. MP-3022 


MP-3012 
| SHOWN 




$24.95 


•10 VAC 1 amp. 

Terminates to 2.1mm reversable DC plug 


•3, 4.5, 6, 7.5,9 & 12VDC 300mA. 
Supplied with 7 reversable plugs 

Cat. MP-3010 


$21.50 


•3,4.5, 6, 7.5, 9 & 12VDC 500mA. 
Supplied with 7 reversable plugs 

Cat. MP-3012 


•12VAC1 amp. 

Terminates to 2.5mm reversable DC plug 
$19.95 Cat. MP-3026 


•3,4.5,6, 7.5,9,12VDC 500mA regulated 

Supplied with 7 reversable plugs 


$21.50 


•12VDC1 amp. With 2.5mm reversable DC plug 

Cat. MP-3015 $22.95 


$23.95 Cat. MP-3030 


$29.95 


•3,4.5,6, 7.5,9 & 12VDC1 amp. 

Supplied with 7 reversable plugs 

Cat. MP-3016 


•6,9,12VDC1 amp regulated 
Supplied with 7 reversable plugs 

Cat. MP-3032 


$29.95 


•12 VAC 500mA. 

Terminates to a 3.5mm DC removable plug 


Cat. MP-3020 


•16VAC 1.25 amp. Terminates to bare ends 


Cat. M P-3021 




___ $39.9 5 

*PLEASE NOTE: Where it states seven 
reversable plugs, the plugs supplied are: 
2.5mm mini plug, 3.5mm mini plug. OC 
types: ID dia 1.3mm/0D dia 3.5mm, ID dia 
$16.95 1.5mm/0D dia 5.0mm, ID dia 2.1mm/0D dia 
5.0mm, ID dia 2.5mm/0D dia 5.0mm, 

ID dia 2.1mm/0D dia 5.5mm. 


$21.50 
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EIV J 

Linear IC’s & Applications 

A concise text introducing the reader to the theory and design 
of operational amplifier circuits. The book covers the internal 
workings of op-amps and a broad view of possible applications 
Those more interested in op-amp applications have the 
opportunity to learn intrinsic features of op-amps which they 
will use as circuit components. 

Each chapter of the book ends with a section summarising the 
covered material in questions and design examples. 

220 pages - 175 x235mm 

Cat. BM-2489 $17.95 
Satellite & Cable TV 

Satellite and cable TV have aroused great interest in the 
Australian TV viewer. Cable TV operations have multiplied 
many fold and are fast making in-roads into the rural areas. 

This rapid growth in cable TV (CTV) operations has resulted in 
a number of manufacturers taking up production/supply of 
equipment for reception of satellite TV broadcasts/setup CTV 
networks. 

This book is aimed at catering to those interested in 
understanding the whys and whatfores of satellite and cable 
TV technology. This venture may also be of use to persons 
embarking on a career in communications, electronics, satellite 
communications or cable TV operations. 

291 pages - 175 x 235mm Cat. BM-2490 $19.95 

Digital Circuits 

This book can be used as a text book 
in courses of electronics enginnering ir 
digital circuit fundemantals. Digital Circuits covers topics 
such as: -The Quine-McCluskey simplification algorithm 
•Binary multiplication and division algorithms ^Itinerate and 
bit slice devices -Design of synchronous sequential circuits 
•Special types of analog to digital convertors etc. The 
emphasis has been put on providing full explanation of 
important aspects of theory and practical implementation, 
suitable for both analysis and design work. 

218 pages - 180 x 235mm Cat. BM-2491 

Computer Fundamentals 

This book is intended for anyone who is 
^interested in computers. It is designed 
-tn meet the needs of beginners as well as 
^ ^ advanced learners who wish to deal with 
computers. As computers are being used today in every walk 
of life, this book can be used by students of computer 
science, business administration, management, engineering 
and general science as well. Programmers and other 
computer professionals will also find this book helpful and 
informative. In short, this book is for everyone who is either 
excited about computers or interested in knowing about computers. 

247 pages - 205 x 265mm Cat. BAA-2147 
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$22.95 


$22.95 


AYCAR E 
AYCAR E 
AYCAR E 


EIV C 

Novell® Netware - Tips, 

Trick & Techniques 

The essential survival guide to Netware, with tips, tricks and 
techniques you won’t find anywhere else. Practical, real-world 
solutions from Netware experts. 

Features include: •how to get the best performance out of your 
existing Netware setup •what to do if your password has expired 
•how to extract data if your hard disk has crashed. These are just a 
few of the hundreds of problems you can solve with the aid of this 
book that only experts know. You do not need to have any 
knowledge of Netware to understand this book. Only the simple 
DOS command level knowledge is needed to begin. 365 pages - 180 x 243mm 

Cat. BAA-2146 $19.95 
All About Monitors 

^^There are many books that contain information 
about monitors. But there is no single book 
that would provide up-to-date information 
r ^ about all aspects of a computer monitor. 

This book is divided into four chapters: •Introduction to 
monitors: covers all the basic information about computer 
monitor and display systems •Video display hardware: covers 
different types of monitors and interface cards available with PC’s 
in the market -Monitor servicing and video trouble shooting: 
covers technical information and repairs to monitors 
•Introduction to computers: covers all the information that is 
required for a basic understanding of computers. This book will help beginners as well as 
advanced users in the field of computers to know all about monitors. 

180 pages - 170 x 234mm Cat. BAA-2145 $19.95 

International Diode & Thyristor Index, 
Data & Substitutions 

A comprehensive data book, covering just 
about every diode and thyristor there is 
available. This book features: 

•Manufacturers information •Diode specifications 
and cross references •Thyristos and triacs and other triggered 
devices -Surface mount diodes and thyristors •Substitution guide 
•CU and BS numbered devices and termination drawings. 

This is the latest 1995 edition, an absolute must for your data 
library. Over 500 pages of useful data. 145 x 220 x 34mm 

Cat. BAA-4578 $34.95 






NEW JAVCAR 
STORE FOR NEWCASTLE 


830 HUNTER 


JAYCAR WHOLESALE 
( 02 ) 743-5222 


naycar 

' m ELECTRONICS 


HEAD OFFICE 
P 6 LEEDS ST RHODES 2138 
PHONE: (02)743 5222 
FAX: (02) 743 2066 



WHOLESALE 
PHONE: (02) 743 5222 
ORDERS: 1800 620 169 
FAX: (02)743 3070 


MAIL ORDERS 
PO BOX 185 CONCORD 2137 
ROAD FREIGHT ANYWHERE 
IN AUST (up to 20kg) $14.00 


MAIL ORDER - PHONE 

FREE CALL-ORDERS ONLY 
(008) 022 888 
HOTLINE (02)743 6144 


POST & PACKING 

$10 - $24 99 $3.75 
$25 - $49 99 $4 50 
$50 -$99 99 $650 
OVER $100 $800 



ADELAIDE SA * *194 Wright St (Cnr. Selby St)*Ph:(08) 231 7355 

•Fax (08) 231 7314*Mon/Fri:9-5.30»Fri:8.30*Sat:9-12pm 
BURANDA QLD .144 Logan Rd*Ph:(07) 393 0777*Fax:(07) 393 0045 
•Mon/Fri:9-5.30*Thurs.8.30*Sat:9-4pm 
CANBERRA ACT *n Kembla St. Fyshwick*Ph:(06) 239 1801 

•Fax:(06) 2391821 •Mon/Fri:9-5.30*Sat:9-1pm 
COBURG VIC *266 Sydney Rd*Ph:(03) 384 1811 •Fax:(03) 384 0061 
• Mon/Fri :9-5.30 • Fri :8.30 • Sat :9-4pm 

MELBOURNE CITY .Shop 2,45 A’Beckett SfPh:(03) 663 2030*Fax:663 1198 
•Mon/Fri:9-5.30*Fri8.30*Sat:9-2*Sun:10-4pm 
SPRINGVALE VIC *887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd 
•Ph (03) 5471022*Fax:(03) 547 1046 
•Mon/Fri:9-5.30»Fri:8.30*Sat:9-4pm 


SYDNEY CITY 

BANKSTOWN 
GORE HILL 
NEWCASTLE 
PARRAMATTA 

PENRITH 

RHODES 


*129 York St*Ph:(02) 267 1614*Fax:(02) 267 1951 

»Mon/Fri 8.30-6pm*Thurs:8.30pm*Sat:9- 4prr; 

•363 Hume Hwy Cnr Meredith St*Ph:(02) 709 2822*Fax:(02)709|£| 
2007«Mon/Fri:9-5 30*Thurs:830pm*Sat:9-4*Sun 10-4pm WXl 

• 188 Pacific Hwy (Cnr Bellevue Ave)*Ph:(02) 439 4799*Fax r 
(02) 439 4895*Mon/Fri:9-5.30*Thurs 8.30»Sat 9-4*Sun 10-4 

•830 Hunter St.*Ph:(049) 653 799 *Fax (049) 653 796 
•Mon/Fri 9-5.30 *Sat:9-4pm 
•355 Church St (Cnr Victoria Rd)*Ph:(02) 683 3377 
•Fax:(02) 683 3628* Mon/Fri :9-5 30*Thurs:8 30pm*Sat:9-4pm 
•Sun:10am-4pm 

• 199 High St*Ph:(047) 21 8337«Fax.(047) 21 8935 

• Mon/Fri:9-5.30*Thurs:8.30«Sat:9-4pm*Sun:10-4pm 
•6 Leeds St«Ph:(02) 743 5222*Fax (02) 743 2066 
•Mon/Fri 9-5 30 




































































































































Construction project: 

PLAYMASTER 300W 
SUBWOOFER AMP - 2 

Here’s the second and final article describing our new subwoofer amplifier, with its impressive power 
capability of 320W into a four ohm load or 200W into an eight ohm load, and a built in two-way active 
crossover with selectable cutoff frequencies. In this article the author describes its construction in 
detail, and also explains how it’s set up. 

by ROB EVANS 


As you can see from the photos of the 
prototype, the subwoofer amp is housed 
in a metal case based around a single 
deep-finned heatsink, in a broadly 
similar manner to the Pro Series Three 
amplifier. The case matches the external 
dimensions of the previous design, 
despite the use here of only one power 
amp module (installed at the rear) and 
power supply components, so there’s 
quite a bit of fresh air inside. You can 
also see that the crossover board 
mounts onto the front panel in quite a 
simple manner, and its own power 
transformer has been installed in the 


front right hand comer of the box, near 
the main toroidal unit. 

We’ve taken some effort to ensure that 
this new design is quite simple to con¬ 
struct, through the use of a simple 
clamping scheme to attach the power 
amp module to the heatsink, plus mini¬ 
mal interwiring between connectors and 
circuit boards, and a redesigned cross¬ 
over PCB that now supports all of the 
unit’s indicator LEDs. The crossover 
board itself is supported by just the two 
front panel controls. 

The subwoofer amp’s construction can 
be broadly divided into two main tasks: 


assembling the amp module/heatsink and 
crossover assemblies, then completing 
the box and its associated wiring. To 
make this task as simple as possible, 
we’ve also included several diagrams for 
you to refer to during the assembly 
process — including of course, the usual 
component overlay diagrams. 

By the way, it’s best to follow the as¬ 
sembly order as described below, since 
some components are much easier to fit 
in the latter stages of construction. And 
for reference, the parts for the crossover 
fit onto a single PCB coded 95flt3 which 
measures 155 x 63mm, while the amp 
module board is coded 95swa4 and 
measures 202 x 78mm. 

Commence the construction by assem¬ 
bling the crossover board as shown in 
the component overlay, working your 
way through from the lower profile parts 
(links, resistors) to the larger com¬ 
ponents such as the electrolytic 
capacitors, and finally the rotary switch. 
Don’t fit the potentiometer or LEDs at 
this stage, as they will need to aligned to 
the front panel as the crossover assembly 
is installed in the box. 

Note that there are four wire links on 
the board, that capacitors Cl9 to C22 are 
lying on their side (you will need to 
crank the leads over to suit), and also 
that PCB pins for the external connec¬ 
tions have been fitted to the copper side 
of the PCB. Take particular care with the 
positioning of the polarised components 
such as the electrolytic caps and semi¬ 
conductors, as their orientation on the 
board does not follow a regular pattern, 
and you might like to double check the 
values of the 1% resistors with a multi¬ 
meter, since their markings can often be 
rather difficult to read by eye. 

Next, assemble the power amp module 
by following the same basic procedure 



There s plenty of room inside the case, thanks to the compact nature of the amp 
and crossover boards, and the small amount of wiring used to connect it all 
together . 
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Despite the impressive power output, the new amplifier module is surprisingly small in size. As you can see, it uses a 
simple aluminium bracket to both support the PCB and clamp the power MOSFETs to the heatsink. 


as above. In this case however, there are 
two links on the board and the PCB pins 
mount on the component side of the 
PCB in the normal way. Start by install¬ 
ing the parts as shown in the component 
side overlay diagram, then fit the power 
MOSFETs, and finally the components 
on the copper side of the board. 

As usual, take particular care with the 
orientation of the semiconductors and 
the electrolytic capacitors, while refer¬ 
ring to the overlay diagrams at all times. 
As previously mentioned, the four T0- 
126 driver transistors are no longer 
bolted to the aluminium bracket as was 
the case with the Pro Series Three 
modules, and can therefore be installed 
at this stage — take careful note of their 
orientation however. Also note that while 
we haven’t bothered with our prototype, 
the two BC556 transistors used in the 
input stage (Q3 and Q4) can be matched 
in characteristics and thermally bonded 
together as detailed in the second install¬ 
ment of the Pro Series Three article 
(March 1994). This provides a small, but 
arguably audible, improvement in the 
amp’s performance. 

Now bolt the aluminium bracket 
(measuring 180 x 25 x 25mm) to the 
PCB using three screws, and install the 
six MOSFETs while using the bracket as 
an alignment guide. Note that the two 


outermost screws should have fibre (or 
plastic) insulating washers under the nut, 
so they cannot make electrical contact 
with the PCB tracks. Once you are 
happy with the MOSFET positioning, 
solder their legs in place and then 
check the location of the bracket. This 
should be positioned so that the 
MOSFETs will be evenly clamped to 
the heatsink surface when the two 
mounting bolts are installed. 

The copper side parts can now be 
soldered in place, as shown in the match¬ 
ing overlay diagram, while working your 
way from one side to the other so that 


there is always access for the soldering 
iron barrel. All of the resistors (5W and 
0.25W types) will need their leads 
shaped so that their bodies are slightly 
elevated above the board’s surface and 
the leads cannot come into contact with 
any nearby (or spanned) tracks, and both 
the MKT and ceramic eapacitors will 
need their legs splayed in the same way. 
Make sure that you don’t overheat the 
latter components, by the way. 

After that, the completed amplifier 
module can be bolted to the heatsink as 
shown in Fig. 1 and the associated photos 
of the prototype. First, check that the 



The crossover board mounts directly into the amplifier’s front panel, and is 
supported by the rotary switch and level pot. Note how the larger electrolytics 
are mounted horizontally, for additional clearance. 
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'/////// 
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MOUNTING 
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VMICA 

WASHER 


¥ 7 ^ 

FIBRE WASHER 


PCB 


heatsink surface is free from any sharp 
protrusions, as these may penetrate the 
mica insulating washers and cause a 
short. Then coat both sides of the 
washers with a generous layer of ther¬ 
mal grease and clamp the assembly in 
place. Check that each washer remains 
aligned to the MOSFET’s metal sur¬ 


face during this procedure, and make 
sure that you don’t overtighten the two 
mounting bolts. 

The subwoofer amp’s case can now be 
assembled around the completed 
amplifier/heatsink module, and the 
various plugs, sockets and connectors in¬ 
stalled — but leave out the 8000uF filter 


Fig. 1 (above): Use this diagram as a guide to 
fitting both the MOSFETs and aluminium bracket , 
and when clamping the amp module to the 
heatsink. 


Fig.2 (left): The amplifier's main power 
connections. Take particular care with the 240V 
mains wiring , and note that the diagram's heavier 


capacitors for the moment. Don’t forget 
to include the main earthing lug under 
the IEC socket’s left hand mounting 
screw (with a lock or ‘star’ washer), and 
make sure that the four RCA input sock¬ 
ets are electrically isolated from the 
chassis — we used plastic inserts and 
fibre washers for this purpose. 



The overlay diagram for the 
component side of the 
amplifier PCB. Carefully follow 
this layout when assembling 
the amp module. 



The component overlay and wiring 
diagram for the crossover module. 
When assembling the unit , take 
particular care with the orientation of 
the semiconductors and electrolytic 
capacitors. 
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Above: This copy of the crossover PCB artwork 
can be used to etch your own board. 

Left: The PCB pattern for the amplifier board , 
for those who wish to make their own. 


Once the front and bottom panels have 
been screwed to the side panels, the 
crossover board can be installed. First, 
solder three generous lengths of tinned 
copper wire to the volume pot’s lugs and 
install it to the front panel, with the lugs 
facing down. 

Then fit the LEDs into the PCB as 
shown in the overlay (without solder¬ 


ing their legs) and slide the assembly 
into the front panel while feeding the 
pot’s wire stalks through the matching 
PCB holes. 

When you are happy with the cross¬ 
over module’s alignment in the front 
panel, tighten the rotary switch locking 
nut and solder (then trim) the pot’s wires 
in place. The LED bodies can then be 


pushed into the front panel and their legs 
soldered to the board — making sure 
that the orientation of each LED is cor¬ 
rect, before you proceed. 

Next on the agenda is the mains AC 
wiring. As you can see from Fig.2 the 
240V mains connections enter via the 
IEC socket and then connect to a short 
length of terminal strip, with the active 
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The component overlay diagram for the copper side of the PCB. Install these 
components last , after the bracket has been attached to the board. 


connection passing through a 3AG fuse 
holder. At this point the neutral directly 
feeds both transformers (T1 and T2) and 
the mains switch neon indicator lamp, 
while the active passes to the trans¬ 
formers via the mains switch contacts — 
connection ‘SA’. 

Take particular care with this part of 
the wiring, and make sure that all ex¬ 
posed connection points are well insu¬ 
lated with tight fitting heatshrink or 
varnished cambric sleeving. Note that 


the ‘N’ and ‘SA’ connections on the 
mains switch can be identified by the 
small copper wires (the internal neon 
connections) that emerge through the 
body at these lugs, and these should face 
towards the bottom of the box when the 
switch is correctly installed. 

The earth/ground wires should also be 
fitted at this point, as again shown in 
the diagram. And by the way, if you 
have difficulty in reaching the connec¬ 
tions at the IEC socket with your 


soldering iron, try improving the access 
by temporarily removing the amp 
module/heatsinlassembly. 

Next comes the unit’s low voltage 
power wiring, which can be completed 
as shown in Fig.2 after the 8000uF 
reservoir capacitors have been in¬ 
stalled. Make sure that the high current 
connections (i.e., all wiring at the 
reservoir caps) are formed with heavy 
duty insulated wire, and your soldering 
iron has sufficient heat capacity for the 
job. The OV line between the 
capacitors is made from two lengths, 
which are joined just near the amp 
module’s ‘OV’ connection — as 
depicted by the ‘blob’ in the diagram. 

It’s important to note that this main 
OV connecting point has three other 
connections (only two are shown). 
These are the actual OV point on the 
amp’s PCB (via a length of tinned cop¬ 
per wire), the centre-tap connection of 
the power transformer’s secondary (T2’s 
white wire), and the OV or ‘negative’ line 
to the appropriate speaker terminal post 
on the rear panel (not shown). Also note 
that the ‘positive’ speaker post connec¬ 
tion is shown on the amp module’s over¬ 
lay diagram. 

When the rest of the wiring has 
been completed as indicated in the 
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TELEPHONE LINE SHARING 

New Technology - Share A Line and Save $445 in First Year 


EASY-CONNECT 

PHONE - FAX LINE SHARER 

Integrate your Fax (or Modem) into any Telephone 
System.Completely 
Automatic and Transparent 
reception, without Compromise. 

No special wiring, any 
device at any location. 

Your Callers will never 
know it’s on the Line. 


SCAN MASTER 

FAX - FAX / MODEM LINK 

At last, you can now interface your 

Fax with your Fax/Modem to _ 




provide Document 
Scanning to Your PC, 
Hardcopy Print 
to your Fax. 

The only fully automatic 
device on the market 






New Product 
Just Released 


EASY-TRANSFER 
Low cost single line PABX 
Just plug it in and create 
two extentions, on ANY 
LINE. Plug in another for 
two more. Works with your 
normal telephones. 

MUSIC ON HOLD 
for single telephone lines 

RING MASTER 
Low cost PABX for Demos, 
Training and Service. 



FMX 

FAX - MODEM LINE SHARER 

Now you can connect your Modem to your Fax Line 
for fully automatic 
Bi-Directional operation. 

Or operate two Modems 
on one line. 


EASY-CONNECT Pro 

ALL 3 DEVICES IN ONE UNIT 

Automatic Voice, Fax and Modem 
on One Line With 
Fax-Fax/Modem Link. 

EASY-CONNECT, FMX 
and SCAN MASTER 
all in one Product. 

It's called 

k EASY-CONNECT Pro. 





CHECK ALL OF THESE FEATURES: 

✓ Multiple Extension Phones ✓ Answering Machine ✓ Cordless Telephone ✓ Any Device, Any Socket ✓ Any Fax 
and/or Modem ✓ Upgradeable Design ✓ Lightning Protection for Attached Devices ✓ Transparent Operation 



Proudly Built In Australia undwusu 


NATIONAL COMMUNICATIONS 

Australia's Telephone Line Sharing Company 
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PARTS LIST 


Capacitors 

Cl 

C2 

03,7,12,15,23 

C4 

C5.22 

C6 

C8,9,10 

C11 

Cl 3,16 
C14.17 
018,19,20,21 
024,25 


0.47uF 63V MKT 
InF 

O.luF 100V MKT 
47uF 16VW electrolytic 
lOnFIOOV MKT 
18pF ceramic 
56pF ceramic (150V) 

22nF 100V MKT 
47uF 100VW electrolytic 
IOOuF 100VW electrolytic 
0.22uF 100V MKT 
8000uF 80VW electrolytic, 
chassis mount 

026,27,40,41 O.luF MKT 

028,29,34,37,42,43 

0.12uF MKT 
030,31,35,38,44,45 

0.15uF MKT 
032,33,36,39,46,47 

0.18uF MKT 

048,49,50,51 470uF 25VW electrolytic 

C52 10OuF 35VW electrolytic 

C53 1uF25VW electrolytic 

Resistors 

All 1/4W 1% metal film unless specified: 
R1,13 33k 

R2,8,30 Ik 

R3 680 ohms 

R4 22k 0.5W 

R5 22k 

R6,7 4.7k 

R9.10 100 ohms 

R11.12 6.8k 0.5W 

R14 180 ohms 

R15,16,17,18,19,20 560 ohms 

R21,22,23,24,25,26 0.22 ohms 5W 

R27 6.8 ohms 1W 

R28 330k 

R29 82k 

R31 100k 

R32 1M 

R33 5.6k 

R34 10 ohms 5W 

R35,44,56,57,66 47k 

R36,39,48,49,58,61 11k 

R37,40,50,51,59,62 12k 

R38,41,52,53,60,63 13k 

R42.54.64 470k 

R43.55.65 1.5k 

R45,46 15k 

R47 33k 

R67.68 8 ohms 


R69.75 

3.9k 

R70 

120k 

R71 

100k 

R72 

820k 

R73 

1.2M 

R74 

39k 

RV1 

200 ohm horizontal trimpot 

RV2 

10k log pot 

Semiconductors 

D1,2,5,6,7,11 

1N914 signal diode 

D3,4,8,9,10 

1N4002 power diode 

ZD1,2 

9V 400mW zener diode 

Q1,2,3,4,16 

BC556 PNP transistor 

Q5,6 

MJE340 NPN transistor 

Q7,8 

MJE350 PNP transistor 

09,10,11 

2SK1058 power 

MOSFETs 

012,13,14 

2SJ162 power MOSFETs 

Q15 

BC546 NPN transistor 

017,18,19,20 

BC548 NPN transistor 

IC1,2,3 

LF353 or TL072 dual 
opamp 

IC4 

741 opamp 

LEDI.2,3 

Green LED, 5mm 
(or 3mm) 

LED4 

Yellow/orange LED, 

5mm or 3mm 

LED5 

Red LED, 5mm or 3mm 

B1 

Miscellaneous 

3504-type diode bridge 


SW1 3-position 4-pole 

rotary switch 

SW2 Illuminated SPST 

mains rocker switch 
T1 12.6V/150mA 

2851-type transformer 
T2 300VA toroidal transformer, 

50-0-50V 

PCB, code 95swa4; PCB, code 95flt3; 2 x 
knobs; case with integral heatsink, 300 x 
400 x 80mm ; I EC mains connector, panel 
mount; 4 x panel mount RCA sockets (insu¬ 
lated); 180 x 25 x 25mm aluminium brack¬ 
et; 2 x large binding posts; 3AG fuse 
holder, with 3Afuse; mains-rated terminal 
strip; solder lug; 6 x TO-3P insulating 
washers; PCB pins; audio shielded cable; 
light-duty hookup wire; heavy-duty hookup 
wire; mains-rated hookup wire; tinned cop¬ 
per wire; thermal grease; small fibre or 
plastic washers, 4 x rubber feet; 
heatshrink or cambric tubing; nuts, bolts 
and lockwashers; etc. 


diagrams and shots of the prototype, the 
unit can be tidied up, the knobs and 
mounting feet fitted, and you’re ready 
for the test flight. 

Powering it up 

Before applying power to the unit, 
rotate trimpot RV1 on the amp module 
fully counter clockwise (zero ohms) for a 
minimum output stage bias current set¬ 
ting, and temporarily install a 10 ohm 
(0.25W) resistor in series with each 
supply rail — the ‘V+’ and ‘V-’ PCB 
pins are the most convenient positions. 

Then apply power to the unit, confirm 
that the supply rails measure close to +/- 
75V, and set the voltage drop across the 
10 ohm resistors to about 0.8V by slowly 


adjusting RV1 in a clockwise direction. 
While the bias current for this type of 
MOSFET design is not overly critical, 
the 0.8V figure represents a total idling 
current of about 80mA, which is quite 
adequate for this application. 

Next, switch the unit off, remove the 
10 ohm test resistors, then re-apply 
power while observing the state of the 
‘mute’ LED on the front panel — if 
all’s well, this should illuminate for a 
moment after power is connected (and 
again when it’s disconnected). If this is 
not the case, check that the crossover’s 
VS+, VS-, V + and V- supply rails 
measure close to their specified levels 
and the LED is installed with the cor¬ 
rect orientation. 


Once you’re confident that all’s well, 
the subwoofer amp can be wired into 
the signal path of an existing system, 
and a suitable subwoofer connected to 
the speaker terminals. The optimum 
crossover frequency setting (120, 90 or 
70Hz) can be determined on either a 
purely subjective basis, or judged from 
frequency response plots of the 
speakers involved. 

For example if the subwoofer has little 
output above 100Hz, a crossover point of 
90Hz or 70Hz would be prudent. Con¬ 
versely if your main speakers run out of 
steam below 100Hz, the crossover set¬ 
ting of 120Hz would be in order. In the 
final analysis however, your ears will be 
the best judge of both the crossover point 
and the volume balance between the 
subwoofer and main speaker systems. 

Another point that’s worth considering 
at this stage is the power capability of 
the new subwoofer amp itself. While it’s 
able to deliver a high level of continuous 
power as indicated in the specification 
panel, it’s worth bearing in mind that the 
amp can also provide a much higher out¬ 
put power for a brief periods, such as 
during normal music transients. This in 
turn means that the drivers) in your sub¬ 
woofer enclosure could be damaged 
through excessive cone travel, despite a 
healthy nominal power rating. 

In short, this amplifier has an enor¬ 
mous amount of ‘grunt’ available, so 
take care...* 


NOTES AND ERRATA 


Low Cost Inductance Adaptor (Decem¬ 
ber 1992): The oscillator stage may not 
function due to differing characteristics be¬ 
tween samples of the BF245 JFET used in 
the level control circuit. This can usually be 
cured by dropping the value of R21 (33k) to 
around 15k, which effectively increases the 
loop gain around the oscillator circuit. 

Also, if you are having difficulty with the 
calibration procedure, try the following 
method: 

1. Adjust RV1 (10k) for an oscillator output 
level (at test point A) of about 1.5V p-p or 
IV RMS. 

2. Short the Lx input terminals with a wire 
link, connect a multimeter to the ‘Volts’ out¬ 
put terminals, then adjust RV3 (500k) for an 
0V reading. 

3. Replace the wire link with a Ik resistor, 
and adjust RV2 (100k) for a meter reading 
of 0V. 

4. Connect a known value inductor across 
the Lx terminals (in place of the Ik resistor) 
then adjust RV1 (10k) for the correct multi¬ 
meter reading. For a ImH reference induc¬ 
tor, the reading should be 0.1V on the 
normal range (SW1) and IV on the X10 
range. 

5. Repeat adjustment steps 2 and 3 above, 
then finally step 4 where RV1 should need 
little (or no) adjustment. ❖ 
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Digital Multimeter Kit 


Without a doubt the trusty multimeter is the most used piece of test equip 
ment in everyday electronics! 

This fantastic meter includes all the parts required to 
complete a fully operational digital multimeter. 

Even the test leads and battery are supplied! 

With proper care this quality multimeter will last ML. 
for years.. 

Features: i 

• 19 ranges • 

Transistor tester • ' 

Diode check • 5 DC 
current ranges 
(200pA-10A) • 5 resis¬ 
tance ranges (200Q- 
2MQ) • 5 DC volts 
ranges (200mV-1000V) 

• 2 AC volts ranges 
(200V & 750V) 


Amazing * 
Probably ther 
useful kit you 
ever build 


1995 Electronic 
Components Catalogue 

YOURS FREE this Month When You Call Us On 1-800 670 072. 

Our 1995 Catalogue now contains even more fantastic products and greater value than ever before. 
We still offer the technical help that only a staff of electronic enthusiasts like yourself is able to 
give. Of course, in addition to this we have our Famous Overnight Deuvery Australia Wide, with 
Credit Card phone orders up to 4pm (E.S.T.) Monday to Friday. Quality products at DIRECT 
IMPORT PRICES, means you save up to 50%! 

Regards, Jack O'Donnell, Managing Director 


5QW Stereo 
Amplifier Kit 

(SC March/April '95) 

Congratulations to Leo Simpson 

and the team at Silicon Chip Magazine for producing this outst, 
ing stereo amplifier kit! 

Sensational, natural un-coloured high definition audio is the best way 
to describe this amplifier. The sound quality and overall specifications 
of this amplifier will compliment any sound system. 

Features: • CD, tuner, VCR, AUX 1, AUX 2, Tape loop inputs 
Headphone amplifier • Attractive, professionally, printed and 
punched front panel • 2U (88mm), 19" Chassis supplied with a durable, 
industrial grade powder coat finish • Includes toroidal power transformer 
minimal hum, heat and greater effi¬ 
ciency • Very simple to build and con¬ 
struct • Chassis can be rack or desk 
mounted 

KS135$349°° 


350W Amp 
Module Kit 


Baby Room Monitor 
& FM Transmitter Kit 

(See SC Jan '91) 

This monitor allows 
you to listen to your 
baby or young chil¬ 
dren from a remote 
location using a con¬ 
ventional FM receiver. It runs from a single 
1.5 V A A battery and includes a muting facili¬ 
ty so that it only transmits sounds above a 
certain level. $24‘ 9 ^ 


50W Stereo 
Amp Module Kit 


Uses the Virtually Indestructible LM3886 Power IC 
The power amplifier circuit of each of these kits 
comprises of a single National Semiconductor 
LM3886 chip. This brilliant new IC incorporates 
an amazing diversity of on board device protection 
against over voltage, oi>er current, thermal 
runaway, short circuit load etc. 


(See SC Feb '95) This is a complete 
stereo output module, including 
heatsinks, power supply components 
(less transformer), making it an extreme¬ 
ly compact amplifier. Designed around the National LM3886 flatpack IC. 

K 5130 $79 °° 

EPROM Emulator Kit 

(Developed by Altronics) This EPROM emulator 
allows you to do away with EPROM's whilst in the 
prototyping stage of product development. The 
lator is connected to a spare parallel port on your 
computer and also the 'target' board. The EPROM file 
(that is normally downloaded into the EPROM), is then transferred 
into the emulator by copying the file to the parallel port. This process 
saves repetitively "blowing" new EPROM's with each modification to 
the program. Emulates 2764,27128,27256 and 27512 EPROM's. 

K 9530 $129 W 

mu. js Only. Skin Deep! 

Stony Broke Speakers by REDBACK 

As featured in SC Magazine 
June '94. This speaker kit is a bit 
like the Volkswagon; not too 
pretty to look at but performs 
superbly. Well that's the same as 
the Stony Broke speakers; pretty 
ugly but sounds sensational. 

Frankly, the reproduction from 
these speakers must be heard to 
be believed. They sound simply 
amazing. Ideal for bookshelf 
speakers, extension speakers or 
speakers for personal Walkman 
type systems. Comes supplied in 
kit form. The kit for each speaker 
consists of two large jiffy boxes, one 
C 0629 30 Watt driver, one C 3010 tweeter, crossover, 
innerbond wadding, port tube, spring loaded terminals, 

6 metres of cable, all fixing screws etc. In fact all you will need is a tube of sili¬ 
con or similar to seal the 2 boxes together. The main speaker holes have been machined, all 
you will have to do is drill the mounting holes for the speakers. No special tools are 
required. Basically all you will need is a screwdriver, soldering iron, drill with 3mm drill 
bit, cutters etc. Even though these are a low cost kit, there has been a considerable amount 
of engineering to achieve the resultant sound! The main speaker driver complimented with 
the tuned enclosure exhibits quite amazing bottom end for a speaker this size. 

C 3200 Only $99 per pair 


deliver a massive 350 watts RMS into 4 
ohms. Using the latest mosfet technolo¬ 
gy and circuit design techniques this kit 
is supplied as a basic module, which 
makes it ideal to be built into subwoofer 
enclosures, juke boxes and mixers etc. 
Housed in a suitable enclosure this kit 
will make a simple superb mono or 
stereo (using 2 modules) high power 
amplifier for discos, 
public address or 
even in the home if 
you are game 
enough to really 
rattle the floor 
boards! 

• Call Us for a Free Power 
Supply Spec Sheetll 

Vks4189* 


K1180 J 

Sub-Woofer 
Controller Kit 

(Designed by Altronics) This fantastic 
design includes an 
active filter 
for 

adjustable fi 
quen- 
cy cut 
off, volume 
control, pre¬ 
amplifier 
and phase 
shifter allowing the driving of amplifiers 
in either bridge or single configuration. It 
also features compressor limiting which 
means no harsh clipping if over-driven 
and an automatic power up / power 
down in response to the audio input. For 
maximum compatibility it's inputs can be 
driven from either speaker or line level. 
The peb can be housed 
remotely within the sub¬ 
woofer cabinet with its ampli¬ 
fier or at the main equipment 
rack with the sub-woofer 
amplifier. 

K 5562 $49'°° 

M 9120 12V AC Plugpack to Suit $12.95 


Photographic Timer Kit for Darkrooms 

(See SC April "95) If you're looking for an accurate way to control film developing times, 
then take a look at this photographic timer. It will 
switch on mains powered fluorescent 
ultraviolet tubes or incandescent lamps 
rated at up to 1200 watts. The time can 
be adjusted simply with a control knob 
on the front panel in preset times, rang¬ 
ing from lsecond to 450 seconds. A 
focus switch allows you to manually 
switch on the light. The timer is easily started at 
the press of a button. 

K1851$79 00 
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Up to 50% Off Professional Series 
Instrument Cases. That's Less than 
Normal Wholesale Prices!! 

As a result of a massive scoop purchase , Altronics can now 
offer these fantastic cases to you at rock bottom prices! 

Lightweight ami Compact 

As used in many EA and SC kit projects and by many major manufactures 
Australia wide, these instrument cases are moulded from ABS plastic and feature 
internal mounting posts, PCB guide rails and ventilation slots. Attractive tex¬ 
tured finish, with removable black front and rear panels. They offer many 
advantages over folded sheet metal cabinets, 
namely: • Very easy to drill and machine 
• Requires no painting • The front and rear 
panels can be direct machine engraved or silk 
screened • There are no dimensional varia¬ 
tions from one cabinet to the next - ie. they 
are the same every time • They are very cost 
effective and look good 



Give Your Project that Extra 
Professional Finish! At These Prices , 
Why Not Stock Up for Future Projects?? 


Small Size 

Large Size 

Dimensions - 200W x 155D x 65H mm 

Dimensions - 250W x 190D x 80H mm 

H 0480 Light Grey Case 

H 0482 Light Grey Case 

H 0481 Black Case 

H 0483 Black Case 

Normally $15 65 ea. 

Normally $20 85 ea 

This Month $9, or 4 & up $7’ 5 ° ea 

This Month $12, or 4 & up $9 ,5 ° ea 



Protect 

Sn?' r , Cnr f ro "> theft 

Save hundreds $$So n 
co, "parable systems'; 


Multi-Function Remote Car Alarm 

This amazing model features just about everything you could imagine. Multi-func¬ 
tion key ring remote control will arm and disarm alarm (and activate central locking if 
fitted), panic and even open the boot (if actuator fitted). Other 
features include starter inhibitor, valet mode, central 
locking interface, flashes car indicators when tripped, 
auto reset, user programmable options plus much 
more. Also includes two spare electric outputs which 
are operated by the key ring remote control, these can be 
used to chirp the horn, turn on the car headlights or a myriad 
of other functions! Can be configured to automatically re-arm if a 
door is not opened within 22 seconds after disarming (avoids accidental disarming). 

Full battery backup siren includes built-in batteries, charging circuit, siren and key 
on/off switch. 

Featuri • Supplied complete with two miniature remote controls • Remote 
arming and disarming • Super Loud 127dB siren • Remote panic function • Full 
battery backup and tamper proof siren • Child proofing and anti intrusion alert 
while driving • User selectable exit delay and automatic re-arming • User selec¬ 
table arming/disarming chirp • User selectable auto arming • Starter disable • Valet 
mode can be activated by remote or glove box switch • Automatic shunt of any defective entry zone • Turns on interior lights for 20 
seconds when alarm is disarmed • Alarm memory indicates which zone (1-3) triggered • 60 second siren with auto reset • Two colour 
LED status indicator • Can be interfaced with central locking (where fitted) • 3 extra channels on remote to control other vehicle fea¬ 
tures such as boot release, etc 

$199°° 


High Power, High 
Performance 4" 


J 


This high quality 
and high power 
wide range dri 
ver is ideal for 
car sound etc. 1 
Heavy duty 8 I 
ounce magnet. I 
Maximum 
power rating is I 
in excess of L 
30W RMS when 
used with a suit¬ 
able enclosure. 8 
ohm. 

C 0635 Normally 

$19 95 Each 

Not Available from 
Altronic Dealers at This 
Price. 


• Save Over An 
Amazing 60% 





This Month Buy 
Two for Only 

$15 Pair 


S 5205 ONLY C 


Central Door Locking Kit 

All four doors will automatically 
lock or unlock with the operation 
of either of the front doors. 

Add the ease and convenience of central 
locking to your car. Can be interfaced tc 
our S 5205 car alarm (and others) to lock 
or unlock all four doors when the alarm 
is remotely armed or disarmed. 

Includes all the mounting hardware to 
fit to most cars. The actuators are 
motorised with an inbuilt gearbox to 
ensure reliable and positive operation. 

One actuator is mounted inside each 
door. Includes central control unit 
which mounts under the car dash. For 
use with 12V negative earth systems. 

S 5237 $119 °° 


Buy Both the S 5205 
Car Alarm and the 
S 5237 Central Locking 
| Kit for $279 and Save! 



100mm High 
Performance Carbon 
Fibre Coaxial Speakers 

As used in our famous REDBACK Monitor 
Speakers. 

Constructed with a 
carbon fibre cone 
and barium ferrite 
magnet which 
results in a very 
high (25 watt) 
power handling 
capability. 

Coupled ivith a 
Centrally Mounted 
Tweeter, the 
Overall Sound 
Quality is 
Excellent!! 

Specifications: 

Power..25W 

Impedance:.8 Ohms 

Freq Resp:.90Hz-20kHz 

Sensitivity:.95dB lW/.5m 

C 0644 Normally $59 95 Each 
This Month Only $30 Each, 
or Buy 4 for $25 Each 



Sai’c 

Over 55% 
Great for 
Cars, 
Boats, 
Extension 
Speakers 
etc. etc. 



Self Powered Electronic Piezo Siren with 
Rechargeable Built-In Battery 


Self contained unit. Incredibly loud siren out¬ 
put of 120dB. Connects to 12V DC. If 
either the trigger or power wires are 
cut, the siren will sound. Will also 
sound if the car's battery is dis-con- 
nected. Simply armed and disarmed 
via inbuilt key switch (2 keys sup¬ 
plied). 

Features: • 120dB output • Built in back 
up battery • Compact design • Easily inter¬ 
faces with house or car alarm • Easy key switch 
operation 

S 5235 Normally $69 95 

This Month Only $39 



r This External Siren 
will Immediately Sound 
if it's Wires are Cut. 
Includes Internal 
Rechargeable Batteries! 


Have You Received Your 
Free Copy of the Altronics 
1995 Retail Catalogue Yet? 
Ring on Free Call 1-800 670 072 


Mini Personal Alarm 

A great little personal security device. This device has a very 
loud lOOdB siren. Small enough to fit in a pocket or handbag or 
can clip onto a belt. Simply activated by pulling out the pin. 

Unit is disarmed by re-inserting the pin. A must for 
those travelling at night. 

S5330$12- 5 ° 

AC/DC Low Voltage Test Probe 

Ideally suited for tracing or locating voltages up to 24V AC or DC. Excellent for working on 
cars, boats or trucks electrical systems. Simply place one probe to earth and place the other 
probe onto the wire to be checked. If voltage is available 
the corresponding (6,12 or 24V) LED will light. 

Very simple to use. 

Q 1230 $7 25 

Professional Series Speaker Grills 

Add some class to your speaker cabinets with this professional series of wire grills. 

Sturdy steel construction features plastic sur¬ 
round and open grid appearance. Each 
includes 4 fixing clamps. Black only. 

C 3706 6.5" (165mm) $8‘ 95 
C 3708 8" (200mm) $10 
C 371010" (250mm) $13' 95 
C 3712 12" (300nun) $16 95 
C 3715 15" (380mm) $' 
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COMPONENTS 


Wireless Diversity Microphone Systems 

These professional wireless microphone systems are as used by the industry for stage and 
studio productions. Featuring stylish good looks and the latest microchip technology they 
offer outstanding performance and sound reproduction both for voice and instrumental 
applications. True Diversity Reception means two 
receivers with separate antennae are employed. An 
on-board microchip monitors the signal strength and 
reception fidelity of either A or B receiver and auto¬ 
matically outputs the highest quality signal. Each 
system includes a receiver unit and a hand held 
microphone. The receiver operates from 240V 
AC and simply con- 

to an amplifier 

with a line level input. The microphone requires a I 
9V battery (not supplied). 

Two Frequencies Available: 

System 1 - 202.5MHz 
System 2 - 202.9MHz 
Each System Normally 


• Overnight Delivery 

rone Svstems JLsb «&>. Solar & Batt 


AUSTRALIA 

WIDE 


Solar & Battery Powered 
AM/FM Radio 


A 2250 

$39 95 



As Used by Professionals for 
Stage and Studio Productions 



■Fantastic for sports fans and lovers of the 
Pfgreat outdoors! No need to worry about 
batteries next time you go to the cricket or 
out gardening etc. Inbuilt solar cells will 
■ charge the internal nicad battery. Will 
^automatically use a standard (non- 
rechargeable) AA battery should the 

nicad run out (ie. night time l 
*). Supplied complete with earphones! 


l"ch,d cs Stereo 
Headphones 

slZT/' 0 , Ba ^ 

y our Belt 


$744 °°, This Month Only 


$544 


Complete System 


24 Hours Timer 

Programming is done by simply inserting the 
supplied pins into the appropriate time slots. On 
and off times are in multiples of 30 minutes. 
Includes manual on/off switch. 



$26 so 


1GHz Frequency Counter 

This multiple-function counter covers a range of 10Hz to 1GHz. 
It includes an eight digit, 
seven segment, LED dis¬ 
play, low power con¬ 
sumption circuit design, 
small size, light weight, 
highly stabilised crystal 
oscillator for accurate 
measurement and full 
input signal condi¬ 
tioning. 

Q 1535 
Normally 

$399" 


These Timers Can 
be Used for 
Security , Pool 
letups & Heaters,, 
Electric Blankets , 
Lights, Radios, 
Reticulation etc. i 


A 0301 

7 Day Electronic Timer jjlEfifl 

Excellent for home security. 6 different pro- 

grams can be set to activate any specified day of _ 

the week. All 6 programs operate independent of each other. With 
normal operation the in-built LCD digital display clearly shows the 
current time and day of the week. Internal rechargeable backup bat¬ 
tery will maintain all program settings and current time for up to 
approximately 100 hours in the event of a power failure. Simple to pro¬ 
gram. Includes manual on/off/automatic control. 16 amp at 240V AC 
maximum current rating. 

A 0303 $49' 5 ° 


This Month Only $299 


Must for Servicing and 
Aligning VHF Radios, 
Radio Mies, 
Signal Generators etc. 


Genuine Austel Approved 
Telephone Line Isolation 
Transformers 


These PCB mounted transformers are used by manufac¬ 
turers throughout Australia. They feature an impedance 
of 600Q for the input and output 
windings. Full specifications are 
available upon request. 

M 1000 Normally $13 95 

This Month Only $6 ea 


Or Buy 10 and up $5. 


Khilh S is / tobeCo‘ fU ' P '" ent 

u ,**256r** 

Mode r ms e D rityDiallcrs ' 
aems 'Diverters etc! 



Attention Muso's, PA System 
Contractors etc 

—. 3 Pin XLR type male to female twin 

^ shielded microphone extension 

— Aleads. Heavy duty. 5 metres 
\ length. 

^^ \ PA0735 Normally $29 -95 

Month Only $15 


Inline Fuse Holder 
Bargain 

Includes 3AG, 3A fuse. 

SA6001 Normally $1 10 

Now 40«! 1 to 9 
30tf 10 to 49, 20tf 50 up 


Half Price 1N4004 Nibbling Tool 
Diode Bargain 



Ideal for liter¬ 
ally thousands of circuits, these 
diodes are the commonly used 
1N4004 type rated at 1 Amp at 400 
Volts. 

Z 0109 Normally .15# ea. 

This Month Only $7 ,5 ° per 100 


For steel, plastic 
and aluminium. 
Capacity: 1mm 
for steel, and 
1.6mm for alu- 


Give Your 
Projects that 
Professional Look.'l 


minium. Ideal for the hobbyist 
and technician who want a profes¬ 
sional appearance for their projects. 
T 2355 Normally $21 95 

This Month Only $18 95 


174 Roe St. Perth W.A. 6000 

Phone (09) 328 1599, Fax (09) 328 3487 
MAIL ORDERSC/- P.O. Box 8350 

Perth Business Centre, W.A. 6849 


Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-l kg, $8.00 lkg-5kg. 
Where possible we process your order the day received and despatch via Australia Post. 
Allow approx 9 days from day you post order to when you receive goods. 

Overnight Jetservice:Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will process your order 
the day received (if placed before 2.00PM WST) and despatched for delivery the next day. 
Country areas please allow an additional 24-48 hours. 

Heavy Service: All orders of lOkgs or more must travel Express Road—Please allow up to 7 
days for delivery. $12.00 to lOkgs. $15.00 over lOkgs. 


Insurance: As with virtually every other Australian supplier, we send goods at consignee's 

risk. Should you require insurance cover against loss or damage please add $1.00 per $100 
of order value (minimum charge $1). When phone ordering please request "Insurance". 
Altronics Resellers: Chances are there is an Altronics Reseller right near you—check this 
list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted with a 
#. These dealers generally carry a comprehensive range of Altronic products and kits or 
will order any required item for you. 

© Altronics 1995. All possible care has been taken with the preparation of this advert and 
the information contained herein is correct at the time of going to press however specifica¬ 
tions and particulars in relation to products referred to herein are subject to change without 
notice. Altronics takes no responsibility for any loss or damage howsoever caused suffered 
by a reader with respect to any matter or thing referred to herein. Prices stated herein are 
only valid for the current month or until stocks run out. 


WA - COUNTRY 


ALBANY 

BP Electronics • 

(098) 412681 


Micro Electronics 

(098)412077 

BUNBURY 

Micro Electronics 

(097)216222 

ESPERANCE 

Esperance Comm. 

(090) 713344 

MANDURAH 

Forum Electronics 

(09)5813466 

PORT HEDLAND 

Ivan Tomek Electronics 

(091)732531 

ROCKINGHAM 

TV Joe's 

(09) 5271806 

VIC - CITY 

All Electronic Comp. 

(03)6623506 


TECS# 

(03)6706474 

CHELTENHAM 

Talking Electronics 

(03)5842386 

CLAYTON 

TECS# 

(03)5629501 

CROYDON 

Truscott Electronics • 

(03)7233860 

FOOTSCRAY 

G.B. Telespares 

(03)3266035 

PRESTON 

Preston Electronics • 

(03)4840191 


COUNTRY 

BALLARAT 

BENDIGO 

MILDURA 

SHEPPARTON 


Ballarat Electronics 
Sumner Electronics 
Truscott Electronics • 
Andrew Guyatt Elect. 
QLD - CITY 

Delsound PL# 
NEWSTEAD E.C.Q. 

WEST END B.A.S. Audiotronics 

WOODRIDGE David Hall Elect # 

COUNTRY 

GLADSTONE Gladstone Elect. Services 
MAROOCHYDORE Mals Electronics • 
TOWNSVILLE Super Solex • 

TAS 

HOBART G.H.E. Electronics • 

LAUNCESTON G.H.E. Electronics # 


(053)311947 
(054) 431977 
(050) 238138 
(058)219497 

(07) 8396155 
(07)2541153 
(07)8447566 
(07) 8082777 

(079) 724459 
(074)436119 
(077)724466 

(002)342233 
(003)316533 


NT 

ALICE SPRINGS 
KATHERINE 

SA - CITY 


Farmer Electronics 
Logicware 


Force Electronics • 
BRIGHTON Force Electronics • 

ENFIELD Aztronics • 
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SHORTWAVE 

LISTENING 


How to verify that difficult station 



Many readers are finding it difficult to ob¬ 
tain verifications from radio stations. In this 
article we look at some of the successes I have 
had, and the way of achieving that desired ac¬ 
knowledgement from a distant station. 

Personally, I have not found any great dif¬ 
ficulty in getting verifications. Granted there 
have been budget cuts for stations in the inter¬ 
national shortwave field and in some cases 
this has resulted in a non-verifying policy. 
However these stations have made it known 
that they no longer verify reception reports, 
and this number is small indeed. In all cases 
the individual listener must look at the report 
he sends out, and its value to the broadcaster. 

Surveys are often interesting, giving some 
reflections on one's performance. In a typical 
three month period, I sent out 40 reception 
reports to medium and shortwave stations and 
received 29 verifications - nearly 75% return 
on reports submitted, which would be well 
above the usual average. 

A reader who has had some 45 years lis¬ 
tening experience complains that he sent out 
five reports to five countries and none had 
verified. He asks for the secret to my suc¬ 
cess, as I have now verified 3000 medium- 
wave and 6500 shortwave stations during 58 
years of listening. 

Firstly, you could send a per¬ 
sonal letter to smaller stations on AM and 
shortwave. Don't grind them out, or send the 
same type of letter or report form to each; be 
an individual and write to each station with 
a personal approach. 


Start by directing your letter to a specific 
member of the staff. State a name or position, 
make your report interesting; summarise the 
programme heard, and give a comparison to 
signals from other stations in the same area 
and in the same band. 

Describe the signal, but do not use the 
SINPO code as few listeners are competent 
enough to understand the propagation posi¬ 
tion unless you listen on a daily basis 
and can detect that signals have 
deteriorated. 

The reception code the BBC, VOA and RCI 
all use is the SIO system, which is: signal, in¬ 
terference and overall rating and this could be 
used as you spell out the meaning of each 
numeral you assign to the signal. As well as 
describing the programme, the signals, recep¬ 
tion conditions and your equipment, you 
should give some personal details such as 
your listening experience, your interest in lis¬ 
tening on mediumwave or shortwave or other 
fields of reception. 

You should enclose postage if it is not an 
international station, small stations can be 
sent an IRC. Use tourist booklets and in the 
case of the United States, Australia and New 
Zealand use mint stamps. 

You can also use a prepared card for these 
areas. It is not as good as a personal letter, but 
if it is a new station they may not have had 
time to print a verification card so your 
prepared card is often appreciated as a quick 
means of verification. 

What to use when writing to a station also 


has to be considered. An international station 
would be sent a report form like that issued by 
the SPARC member clubs but if it is a smaller 
station, then a personal letter on a letterhead 
of the club you belong to, or a letterhead of 
your own should be fine. 

You should also give the stations some 
details of where you listened, i.e., in a city 
location or at a listening post which is 
selected for its DX capabilities. You should 
also indicate how your report was com¬ 
piled. In my case, being blind, I indicate 
that the station details were recorded and 
from that recording a report has been 
compiled, typed by one of my staff and 
generally sent by airmail. 

I have four form letters which have been 
photocopied. One is a report which has space 
for the various items to be inserted and ample 
room for programme details. 

The second is a similar report in Spanish. 
The other two letters in English and Spanish 
are used to follow up, being sent after six 
months if the original report has not been 
verified. This follow up contains a carbon 
copy of the first report. If this follow up is not 
verified, I do not persist with further reports 
on the same logging, but hope to hear the sta¬ 
tion again for a fresh report. 

When writing to a station which fails to 
reply, you should not blame the station for not 
answering, but rather a possible non-delivery 
of your letter. One station verified my report 
after 19 years as they had a clean up in the 
office and found my letter - so do not give up 
hope! The first report should be sent airmail 
and the follow up by economy mail, as the 
second report has lost its impact and there is 
no longer any necessity for haste. 

If you receive a verification which the sta¬ 
tion has gone out of its way to provide then a 
Thank you' note should be sent. Some stations 
send books, souvenirs, stickers and a personal 
letter and in the case of one station recently, 
they verified in a Braille letter. 

Such acts of kindness should be thanked 
by writing to the station with your expres¬ 
sion of appreciation. ❖ 


AROUND THE W0R1D 


CROATIA: Zagreb verifies with a letter to reception on 11,630kHz 
heard at 1900UTC. This transmitter is listed as lOkW and not 
lOOkW as previously reported. 

CHILE: Radio Esperanza, Temuco, 6090kHz has been heard at 
0930 with an announcement and then recorded music. There is a 
further station call given at 0945 and at 0955 a spoken programme 
to 1000 when music is again heard. The signal suffers severe 
sideband interference. 

Radio National de Chile, Santiago, has been sold to the former 
programme director of KBEI, San Francisco for a very low 
price according to DX Partyline. The station consists of eight 
lOOkW transmitters and aerials, but has not been on the air for 
eight years and needs a major overhaul. Broadcasts are 
planned in Spanish and Portugese, beamed to Latin America 
for the first period. 

GREECE: Athens has been heard on 9425kHz to sign off at 
0350UTC, also on a new frequency of 6260kHz with best recep¬ 
tion at 1900- 1950UTC. 

ITALY: RAI, Rome has commenced its broadcast to Australia after 


being closed in 1990, and is operating in Italian 1000 - 1100UTC. 
The frequency in use is 11,850kHz and this is from a BBC transmit¬ 
ter in Singapore. The transmission to Australia and New Zealand 
started recently. Transmission to this area is excellent throughout 
the broadcast on this 250kW transmitter. 

KAZAKHSTAN: Alma Ata heard opening with English at 1830UTC 
on 5940kHz. The station gives full schedule details, then has 30 
mintues of English. 

NEW ZEALAND: RNZI's latest schedule is: 1650 - 1849UTC on 
6100kHz Monday - Friday; 0459 - 0716 on 11,900 Monday - 
Friday; 0717 - 1206 on 9700 Monday - Friday and 1207 - 1649 on 
6100kHz when required. At the weekends there is some variation 
in the stations opening and closing times. 

VIETNAM: The Voice of Vietnam, Hanoi, has been heard in English 
at 0500 - 0600 on 5940kHz, with a new transmission to North 
America. Announcements indicate that the broadcasts are from 
0400UTC and reported in 30 minute blocks. The transmitter site is 
presumed to be in Siberia, as after 0600 Russian domestic program¬ 
mes continue on the frequency. ❖ 


This item is contributed by Arthur Cushen, 212 Earn Street, Invercargill New Zealand who would be pleased to supply additional information on medium and 
shortwave listening. All times are quoted in UTC (GMT) which is 10 hours behind Australian Eastern Standard Time and 12 hours behind NZ Standard Time. 
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Baiuns, CFL’s and trypans 

This month we examine the balun, and in particular the 1:1 ‘braidbreaker’. There’s a bit more on 
operating a compact fluorescent lamp (CFL) from an inverter, and I have to justify why I include 
material in the column that I don’t necessarily agree with... 


In EA for March 1995, a letter from 
Michael Chevallier (Killara, NSW) 
under the heading ‘Cooking’ PCBs 
was included in the Letters to the 
Editor section. In his letter, Michael 
takes me to task in no uncertain terms 
about including a description from 
Noel Smith (Springvale, Vic) in 
January’s Information Centre, on 
desoldering a PCB in a frypan. 

His concern seems to be that because 
it’s printed in a ‘mostly-worthy journal’, 
the technique will be assumed to have 
our seal of approval, and can therefore 
be regarded as a suitable one for the en¬ 
tire electronics profession. 

Michael took particular exception to 
the line ‘A trick is to wait until Mum 
goes out’, in the belief that it was ‘gross¬ 
ly irresponsible’ for us to condone a lack 
of parental supervision in this process. 
He writes “Has anyone considered the 
possibility of persons receiving serious 
bums, because they regarded the article 
so published as to have the qualifications 
of editorial imprimatur? Inexperienced 
‘latch-key’ teenagers read your publica¬ 
tion, I’m sure.’’ 

Fortunately I’m not the only one to be 
unimpressed by Michael’s view, and I’ll 
open with this letter... 

/ was rather surprised at Michael 
Chevallier's reaction to Noel Smith's 
method of removing components from 
PCBs by heating the board in an 
electric frypan containing cooking oil. 
Mr Chevallier seems to have missed 
the point. 

1 assume Mr Smith is an impecunious 
hobbyist who has rescued some PCBs 
from the rubbish and has hit upon an 
idea to remove the components for reuse. 
Any components he is able to salvage 
are a win. If some die from thermal 
shock, so what! All they have cost him is 
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a bit of time, maybe the odd burnt finger 
and a bit of Mum's cooking oil. 

If there is an oil residue on the com¬ 
ponent leads, he can either scrape it off 
or throw the component in the bin and 
use the one that isn't so contaminated. 
After all, a hobbyist isn't making a com¬ 
mercial-grade piece of equipment, much 
less a milspec one. If a component fails 
in a circuit he has built, due to the in¬ 
gress of moisture resulting from thermal 
shock, the hobbyist extends his 
knowledge by further finding the fault, 
and replacing the component with 
another from a cast off'PCB. 

The technique I use for extracting 
components from PCBs, and there are 
lots of them in old VCRs, is to clamp the 
PCB vertically in a vice and heat the 
solder side with a propane torch. The 
solder melts immediately and the com¬ 
ponents can be removed quickly, with 
only a few solder joints being heated at a 
time. However, I praise Mr Smith for a 
resourceful and innovative technique 
that requires no special equipment. 
(Keith Gooley, VK5BGZ.) 

Thanks for your letter Keith; I couldn’t 
have said it any better. Incidentally, 
Keith is the author of a construction 
project in the March ’95 edition, called 
‘A Calibrated Detector Probe’. Some¬ 
how we managed to misspell his sur¬ 
name, so our humblest apologies. 

As I think most people will realise, I 
included Noel Smith’s letter in the 
column as it described a technique the 
writer had found successful. I also intro¬ 
duced the letter with the comment “I’m 
not sure I want to try it’’, and concluded 
that “it seems rather hard on the ICs’’. 

Surely that’s enough to indicate that 
we weren’t exactly giving it the ‘thumbs 
up’ as a desoldering technique. To not in¬ 
clude the technique is a form of censor¬ 


ship, that means anything I disagree with 
doesn’t get in the column. Instead I take 
the view that readers are sensible enough 
to make up their own mind and I include 
material on the basis of whether it’s like¬ 
ly to be of interest. 

Certainly I agree that desoldering in a 
frypan is likely to cause damage to the 
components (as I pointed out), but I 
believe that readers, even ‘latch-key 
teenagers’ are aware of the dangers of a 
hot, oil-filled frypan. 

As well, I’m sure readers will realise 
without being told that the desoldering 
process, however it’s done, is hazardous 
to both the components and the person 
doing the job. If we continually pointed 
this out, half the magazine would go in 
warnings, and most of our readership 
would cry “enough! we know that heat 
causes bums’’. 

Now that I’ve got that off my chest, 
it’s on to the esoteric area of baluns... 

Baiuns 

In the December ’94 column, a reader 
(R. Kirkham, of Wembley Downs, WA) 
asked for a description of how a balun 
works, and in particular about a 1:1 
balun that could be used as a 
‘braidbreaker’. This device is connected 
in the coaxial line from an antenna to a 
receiver, such that it cuts the braid of the 
coax. Apparently, it can often remove 
some types of electrical interference 
picked up by the braid. 

My answer concentrated on the work¬ 
ings of a balun, but didn’t address the 
original question. Since then, Mr 
Kirkham has written again, with a few 
observations and a repeat of his original 
request. However, his is not the only let¬ 
ter on the subject. Here’s what Mr 
Kirkham has to say... 

Thank you for the explanation of the 












workings of a balun. 1 wont claim to 
fully understand it, but I'll accept it as 
being valid. I have since reconnected 
the balun as described, and there ap¬ 
pears to be further improvement of the 
picture. Perhaps the first improvement 
was due to the removal of a rather 
heavy film of aluminium oxide on the 
connecting surfaces. 

I have since found another construc¬ 
tion of a commercial balun, this one 
having separate cores for the two bifilar 
windings. The connections correspond to 
your references, except there is no 
ground connection to the line linking the 
input ends of the secondary windings. 1 
intend to try this balun but, without a 
signal strength meter, it's difficult to 
judge how the performance of each 
balun compares. 

But I come back to the start of this 
saga. I want to build a 'braidbreaker' or 
75 ohm to 75 ohm isolating transformer, 
to operate over the TV signal spectrum. 
Can you refer me to a suitable design? 
(R. Kirkham, Wembley Downs, WA.) 

Before I attempt to answer the ques¬ 
tion here’s part of another letter on the 
subject, this one expressing dissatisfac¬ 
tion with my explanation of the work¬ 
ings of a balun: 

/ found your discussion of baluns in 
the December issue very interesting. It 
presents a kind of paradox which is rare 
in electronics these days. The circuit 
looks wrong but it works! However your 
explanation left me unsatisfied. 

You claimed that the bifilar windings 
behave as if they are quarter-wave trans¬ 
mission lines. However, there is no way 
they could be a quarter wavelength long 
over the whole frequency range. But 
surely it is now possible, using more 
modern materials or construction 
methods, to develop a balun which is 
both better and cheaper to make. There 
can be few other components which have 
remained unchanged for so long. (Harry 
Freeman, Wollstonecraft, NSW.) 

Mr Freeman’s letter also included 
some observations on the construction of 
a balun he found in a junk box, but as 
we’ve covered that aspect, I’ve not in¬ 
cluded his description here. So the first 
thing I need to do is give another ex¬ 
planation on the operation of a balun, if 
possible without mentioning transmis¬ 
sion lines. Unfortunately I can’t do that, 
as this is like discussing resistance 
without mentioning Ohm’s law. But the 
following extract, from a US book called 
Transmission Line Transformers by Jerry 
Sevick, might help a little. 

The balun transformer is a subset of 
the general class known as transmission 
line transformers. This class differs 


greatly from conventional transformers 
where energy is transmitted from input to 
output by flux linkages. Instead, energy 
is transmitted by a transmission line 
mode, and the conventional current flow 
is prevented by the choking action of the 
coiled transmission lines. 

The balun, as well as other forms of 
the transmission line transformer, does 
not have a primary winding or a secon¬ 
dary winding as such. Its operation in 
the passband, where only transmission 
line currents flow, is analysed purely by 
transmission line theory. 

The objectives then are: (a) to have 
sufficient reactance in the coiled trans¬ 
mission lines to prevent the unwanted 
conventional current, (b) to select the 
proper characteristic impedance to op¬ 
timise the high-frequency response and 
(c) to minimise the parasitics which 
eventually reduce the inductive reac¬ 
tance of the coiled transmission lines at 
high frequencies to unacceptable values. 

To date, practically all of the 1:1 and 
1:4 balun designs, excluding baluns 



using ferrite beads or 112 and 114 
wavelength sections of transmission line, 
have used the schematics of Ruthroff 
which were presented in his classic 
paper in 1959. 

But the earlier paper by Guanella in 
1944 also presented schematics for the 
same baluns. For reasons unknown to 
the author, Guanella's baluns were not 
favoured. After examining many forms of 
the balun over the past two years, and 
from feedback from the first edition of 
this book and discussions with many col¬ 
leagues, it became apparent to the 
author that Guanella's approach is the 
preferred one. 

What follows is a quite detailed ex¬ 
planation of how a 1:1 balun works, in¬ 
cluding a design by the out-off-favour 
Ruthroff. I’m not including it here how¬ 
ever, as there are no constructional 
details. As well, it appears (and Mr 
Ruthroff apparently agrees) that its 
design has an unnecessary winding. 

I’m mentioning this to convince you 
that balun design is more of a ‘black art’ 
than antenna design, as even the gurus 
(Ruthroff et al) can’t get it right. 

The author also describes a design of a 
1:1 balun by the favoured Guanella, 


which is nothing more than a coiled 
bifilar winding. The circuit diagram of 
this balun is in Fig.l. Here’s what Mr 
Sevick has to say about this design... 

It should be noted that the charac¬ 
teristic impedance of the 1:1 balun is as¬ 
sumed to be the same as that of the 
coaxial cable which is connected to its 
terminals. This is true with the Guanella 
balun using #14 or #16 wire with very 
little spacing betn>een the wires, and 
ample spacing (at least one diameter) 
between adjacent bifilar turns. 

However, when extra insulation 
such as Teflon tubing is employed, 
the characteristic impedance can be¬ 
come two or three times greater than 
that of the coaxial cable, and the 
input impedance can differ widely 
from that of 50 ohm cable, even at 
reasonably low frequencies. 

While a 1:1 balun can be wound on a 
straight piece of ferrite rod, it appears the 
toroid gives a better performance. In¬ 
cluded in the book are photographs of 
actual 1:1 baluns, but unfortunately all 
the designs are for amateur radio, rather 
than TV. The nearest design I can give is 
this one, which has a bandwidth of 
1.5MHz to over 50MHz. The dimen¬ 
sions are imperial (being a US publica¬ 
tion), and I’ve left them as such in case 
my metric conversions are wrong. 

A 75 ohm 1:1 Guanella balun has 12 
bifilar turns of #14 (2mm dia, I think) 
wire on a two inch OD (50mm), K5 
toroid (mu = 290). One wire is covered 
with 17 mil (0.4mm, I think) wall Teflon 
tubing to increase the characteristic im¬ 
pedance to 75 ohm. This design can 
handle up to 2kW of power. 

So, there’s the basis for the design of 
a braidbreaker, although its frequency 
response may be the major limitation 
for a TV transmission line. But there 
may be simpler ways, as described in 
the 1990 ARRL Handbook , Chapter 16. 
The subheading to the text I’m quoting 
is Choke Baluns: 

A more direct approach to the objec¬ 
tive of choking off outside currents on 
the coaxial feeder is to form the line into 
a coil at the antenna feed point. Choke 
baluns of this type are broadband in na¬ 
ture. Ten turns of coaxial line coiled at a 
diameter of six or eight inches (150 to 
200mm) form an inductor with enough 
series reactance to minimise unwanted 
current at frequencies from 14 to 
30MHz. (The turns can be held in place 
with electrical tape.) 

However, the effectiveness of a choke 
of this type decreases at higher frequen¬ 
cies because of the distributed 
capacitance among the turns. 

Another type of choke balun that is 
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very effective was originated by M. 
Walter Maxwell. One or more ferrite 
beads may be placed over the outer 
shield of the coax where it is connected 
to the antenna. The beads present a 
high impedance to RF currents that 
would otherwise tend to flow on the 
outer conductor. 

Bead materials of various sizes and 
RF characteristics are available. By 
using a stack or a *sleeve’ of appropriate 
beads over ordinary coaxial line, a 
choke balun may be made to cover a 
broad frequency range, such as from two 
to 250MHz. 

While I’ve examined a great number 
of books to get more details of baluns, 
and in particular a suitable design for a 
1:1 braidbreaker, this is all I can come up 
with. It appears that most books on the 
subject are for amateur radio, not TV. 
Still, hopefully I’ve answered our two 
letters, although I’m painfully aware that 
the explanation I’ve given is neither 
simple, nor conclusive. 

TV problem 

The next letter is one many TV 
repairers will empathise with. Our cor¬ 
respondent is not really complaining, but 
do I detect a bit of frustration? 

I read with interest your reply to PV of 
Perth in the August ’94 issue of EA (In¬ 
dustry Associations) and was reminded 
that my TV set was taken to a repairer 
who displayed the TESA membership 
sign. The set had a vertical hold prob¬ 
lem, its first fault since new. 

At the time of reading your column my 
set was still at the repairer, whom I have 
contacted on a monthly basis. Each time 
I was given a different reason for the 
delay, such as waiting for parts, a circuit 
diagram, fixing another fault that had 
not previously shown up, and so on. 

I have finally collected the set, but it 
still has an obscure fault which was 
not present when I took it in for repair. 
The repairer suggests that it’s an un¬ 
usual problem which causes a 1 colour 
loss, possibly due to an out-of-phase 
identification signal’. The fault ap¬ 
pears at each channel change, but 
comes good if the set is changed off the 
channel then back on. 

So, I’m calling for help. The repairer 
has exhausted all avenues through TESA 
and other colleagues without success. 
The receiver is a Toshiba Black Stripe, 
model C-820, purchased in 1977. Has 
anyone experienced this fault? (Barry 
Ring, Croydon Hills, Vic.) 

I’ve had Barry’s letter for a while, but 


I imagine he is still having to flip chan¬ 
nels to get a colour picture. Incidentally, 
as far as I recall, an out-of-phase ident 
signal doesn’t cause a loss of colour, in¬ 
stead it causes the wrong colours. I’d be 
looking at the colour killer section, not 
the ident stage. 

Still, if a reader can help with this 
fault. I’ll be happy to pass it on to Barry 
and include the details in this column. 

Energy saver 
lamps and inverters 

In the April ’95 column I described a 
way of driving energy saver lights (com¬ 
pact fluoro lamps, or CFLs) from a 24V 
to 240V 50Hz inverter. This followed a 
letter from a reader complaining that 
CFLs driven from an inverter often had a 
lifespan of around 10 hours, rather than 
the advertised lifespan of 8000 hours. 
While the technique I described works, 
I’ve now learnt that there are at least 



three types of CFLs, and that the method 
will only work with one of these. 

The technique is to connect a bridge 
rectifier comprising four high-speed 
switching diodes and a 0.47uF 400V fil¬ 
ter capacitor, between the inverter output 
and the lamp. This means the lamp is 
operated from a DC source, which over¬ 
comes failure of the diodes in the input 
rectifier caused by the square wave out¬ 
put of the inverter. 

The first type of lamp that can’t be 
used with this system are those fitted 
with a conventional ballast and starter. 
These lamps are quite heavy, and include 
the Philips SL Comfort Energy Saver 
range. The other type is all electronic, 
and includes those lamps where the tube 
is a plug-in item to a base that contains 
the electronics. You’ll find more details 
about these lamps in a construction 
project (possibly in this issue, or soon) 
titled CFL and Fluoro Lamp Inverter. 

A simple test to see if the lamp is the 
correct type for use with a DC supply is 
to measure the current taken by the 
lamp. If the power input is about equal to 
the rated power output, all is well. Other¬ 
wise, forget it. 


Energy auditor 

Our Circuit and Design Ideas section 
is often grist for material in this column. 
Here’s a letter from a regular contributor 
to this column about a design in the 
January ’95 edition. 

The Energy Auditor by R.C. Hilton 
presented in your Circuit and Design 
Ideas section in January ’95 is an excel¬ 
lent concept. In its present form, the two 
strings of 1N5404 power diodes are 
there to give enough AC voltage drop to 
operate a 1.5V clock. 

The catch is that if one wants to 
monitor a heavy current such as a hot 
water system or air conditioner, these 
diodes need to be expensive, heavy cur¬ 
rent devices. And an interest in energy 
auditing is likely to involve heavy power 
appliances rather than the light ones. 

As a 1:1 transformer is specified, what 
about replacing it with a current trans¬ 
former (CT). Only a tiny current at 1.5V 
is needed to run a clock, and the diodes 
can be basic lN4004s or similar. The CT 
can be almost anything resembling a 
transformer, providing one or more turns 
of single power cable can be wound over 
the coil as the primary. 

Naturally it’s important to always 
have a load on the secondary of a CT, 
provided in the original circuit by Rl. 
However, a loosely coupled, even poor¬ 
ly designed CT might be preferable 
here, in case the secondary load is dis¬ 
connected. After all, it’s not for current 
measurement purposes, simply to drive 
a small clock. 

A small toroid slipped over the power 
cable could also be used, assuming a 
secondary winding was already wound 
on the toroid. (Ron Voller, St Georges 
Basin, NSW.) 

Thanks for this simple but effec¬ 
tive modification to a useful circuit 
idea, Ron. 

The circuit diagram with Ron’s CT is 
shown in Fig.2. While Ron’s original cir¬ 
cuit showed the CT in the active lead, 
there’s no reason to not have it in the 
neutral, as shown in Fig.2. 

240V Master-slave 

The next letter discusses a topic some¬ 
what related to the last, except the prob¬ 
lem concerns small load currents rather 
than large ones. 

I recently built the 240V Power Relay 
project, (January ’92) for use with my 
sound system. This device operates by 
detecting the load current of a ‘ master’ 
appliance and applies power to other 
appliances when the master appliance is 
switched on. A great idea. 

My plan was to use a VCR as the 
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master unit, but 1 found that because it 
draws a standby current, it is always 
switching on the slave units. Can you 
describe how I might be able to modify 
the circuit so the switching threshold 
can be adjusted to detect the two cur¬ 
rent levels? 

1 have tried increasing the value of the 
triac gate resistor R3, reducing the value 
of R2, even reducing the number of shunt 
diodes. All this does is give a ‘soft turn¬ 
on to the slave appliances. That is, 
rather than 240V, there s only 160V AC. 
(Jack Chatzi, Mt Waverley, Vic.) 

This circuit relies on the current taken 
by the master appliance developing a 
voltage drop across a group of diodes. 
Unfortunately, this arrangement can’t 
really differentiate between different 
values of current. In fact, this was 
pointed out in the article, where the cur¬ 
rent taken by a suppression capacitor 
connected across the incoming mains of 
a master appliance took enough current 
to operate the slave. 

A possible modification, assuming the 
device is used with a specific appliance, 
like a VCR, is to connect a resistor in 
parallel with the diodes. The value of 
this resistor would need to be determined 
by experiment, selected so that the stand¬ 
by current of the appliance can pass 
through the resistor without developing 
enough voltage drop to forward bias the 
diodes. However, its resistance should be 
high enough to ensure the normal operat¬ 
ing current of the appliance gives the 
necessary 1.8V required to forward bias 
the diodes and operate the triac. 

I haven’t tried this idea, but I have 
tried the Master Control Power Switch 
presented in January 1990. In fact I’ve 
had one of these on my sound system for 
some years. This project is more com¬ 
plex, but has an adjustment to allow for a 
stand-by current. I think it will better suit 
your needs. 

Variable speed CD 

In February I included a letter from a 
reader seeking information about fitting 
some sort of speed control to a CD 
player. The next letter throws more light 
on the subject. 

I am writing in response to the letter 
from Alan Boulton who asks about pitch 
control CD players. As an electronics 
technician I have never seen a CD 
player modified in this way, although I 
have seen the Denon unit and the Teac 
model referred to by Mr Boulton. 

A CD player uses constant linear 
velocity for the tracking of the disc. This 
means that the CD starts at about 486 to 
586rpm and then slows down to about 
196 to 228rpm at the outer edge of a 


12cm disc. The rotational speed of the 
disc is critical and any attempt to slow 
the disc will cause mistracking. This is 
why a CD player cannot be modified in 
the same way as a cassette deck. 

Basically the CD player uses a refer¬ 
ence crystal oscillator running at 
8.4672MHz and two servos, the speed 
(coarse) servo and phase (fine) servo. 
These two servos alter the speed of the 
disc depending on how fast the unit can 
take the information from the disc. The 
crystal oscillator is the master reference 
for the CD player and this is what even¬ 
tually determines the speed of the music. 
Any change to the oscillator frequency 
will change the pitch. 

But be warned, this is not the sort of 
project for the average enthusiast, as 
there is a lot more to a CD player than I 
have described. Any modifications would 
require an intimate knowledge and a cir¬ 
cuit diagram of the unit. (Gary Watts, 
Geelong, Vic.) 

Thanks for your technical summary of 
a CD player, Gary. As you say, modify¬ 
ing it to give a variable speed output is 
not for the faint-hearted or the beginner. 
However, given that there are commer¬ 
cial units available, one wonders how the 
variable speed is achieved. Also, is the 
musical pitch held constant for each dif¬ 
ferent tempo? I’d love to know! 

What?? 

Here’s a problem I’ve adapted from a 
book called 101 Puzzles in Thought and 
Logic, by C.R. Wylie Jr. It’s quite 
simple, but I wonder how many people 
will get the right answer... 

A solar-powered car is travelling from 
A to B. Although town A is at the same 
level as town B, the road between them 
is all hills. If the car averages 20kmh 
going up a hill, and 60kmh going down, 
then assuming no time is spent at the top 
of a hill, what is the average speed of the 
car for the whole trip? 

Answer to April’s What?? 

The output voltage is +1V. The gain of 
A1 is (-10k/140k) with an input of MOV. 
The output voltage of A1 is therefore (- 
10/140) x 140 = -10V. The current 
through R6 and R7 is 140/(0.1 + 13.9) = 
10A. The voltage at the top of R4 is 
therefore 140 - (10 x 0.1) = 139V. The 
output voltage of A2 is (139 x (- 
)140k/140k) + (-10 x (-) 140k/10k) = 
(139 x -1) + (-10 x -14) = -139 + 140 = 
IV. The circuit is practical, as the out¬ 
put voltage of both op amps is within 
the usual specification for an op amp 
and the inputs are at, or close to zero 
(because of the virtual earth created by 
the feedback). ❖ 
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• CONTACT • 

RADSHIELD 

AUSTRALIA PTY LTD 
Toll Free 1 800 641 118 

FAX (07 5) 7 11 31 B 4 


UNIVERSITY 

RESOURCES 

AVAILABLE. 


Get access to highly trained 
microelectronic engineering 
students and the extensive 
electronic resources of Griffith 
University. 

The Industrial Affiliates 
Programme, an Australian first, 
makes final year students 
available to organisations for 3 
months. Students get involved 
in industry projects at the 
conceptual stage through to 
the completion of prototypes. 

The next programme starts 
again in March 1996. 

To tap these resources, 
contact Carol-joy Patrick now 
on phone (07) 875 5007 or fax 
(07) 875 6726. 
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BOOKS & CD-ROM 


□ Integrated Circuts & Semiconductors 

□ Parametric Access Library on CD-ROM 

W> IHS CD-ROM 

IC/Diacrete Parameter Database 

CD-ROM contains over 1,500,000 devices and 
their parameters, Australian distributors, device 
pinout information and many more features. 


FREE-CALL 1 800 062 299 
FREEFAX 1 800 817 716 

...for a FREE catalogue & price list. 

IHS AUSTRALIA Pty Limited ACN 059 947 410 
Trading as: Hinton Information Services 

Locked Bag 7, Eastwood NSW 2122 
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FOR SALE 


Valves: vintage communications,TV 
and audio. Call T.Mitchell (Mr Wireless, 
Bendigo), Phone (054) 41 1197 for 
price lists. 

New Sprinkler controller kits: 

RAIN BRAIN version uses ‘C8 and 
switch mode supply. Features galore!! 
Contact Mantis Micro Products, 38 
Garnet ST. Niddrie, 3042 Phone/fax 
(03) 337 1917. 

Inverters 12V-240V 40 watt new fully 
built and tested units: See EA Aug ’85 

p64 for specs $40. NEW SWITCH¬ 
MODE POWER SUPPLIES input 90- 
132 VAC output 5V 7A, 12V 1.5A, -5V 
0.1A use 2 in series? 2 for $15. NEW 
PLUG PACKS input 120 VAC output 12 
VAC 0.75A 2M lead & 2.1mm plug use 
2 in series 6 for $10. MOTORS NEW 
HIGH OUTPUT SMALL LIGHT TOP 
QUALITY GERMAN 18-30 V DC Max 
500W (2/3hp) output 80% Eff. 4000- 
16000 rpm. 520 gram. 100mm x 54 
mm. Double ended 6mm x 20mm shafts 
$50. CCTV EQUIPMENT Complete 
Cameras from $250. TINY PINHOLE 
VIDEO CAMERA MODULES 32 x 32 x 
15mm will see thru a 2mm hole from 
$239. ALLTHINGS SALES & SERVICE 
Ph/Fax (09) 349 9413 

C.C.T.V. Standard video cameras: 

Mini Cameras, Tiny Concealed 
Cameras, Quad Splitters, Auto 
Switchers, Audio/Visual Intercoms, 
Observation Systems, Camera-TV/VCR 
Antenna Patch Links, Cordless Portable 
Camera-TV/VCR Links, Mono & Colour 
Modules/Cameras. Competitive Prices, 
Qty, Indent & Manufacturer Discounts. 
For info ALLTHINGS SALES & SER¬ 
VICES Ph/Fax 09 349 9413. 

Tiny Video Cameras: $10 off! This 
month from $189. Previous buyers get 
DOUBLE $20 off. Matchbox Size PCB 
Modules: from 32 x 32 x 23 with lens, C 
lens Mounts, Cases & Technical 
Manuals. See review pg. 138 EA Nov. 
’94. ALLTHINGS Ph/Fax 09 349 9413. 

Amplifier Valves: G.E.C. KT66, A.W.V. 
611R. Ph: (098) 311 007 


ADVERTISING RATES 
FOR THIS PAGE 

SMALL ADS: The minimum accept¬ 
able size of two centimetres x one col¬ 
umn costs only $50. Other sizes up to a 
maximum of 10 centimetres are rated at 
$30 per centimetre. 

CLASSIFIEDS: $4 for 40 letters. Just 
count the letters, divide by 40, and 
multiply by $4. Round up to the nearest 

WHOLE NUMBER. 

CLOSING DATE: Ads may be accept¬ 
ed up to the 10th of the month, two 
months prior to issue date. 

PAYMENT : Payment by cheque or 
money order only, plus your name and 
address, should be sent with your 
advertisement, to: 

THE ADVERTISING PRODUCTION 
MANAGER 

ELECTRONICS AUSTRALIA, 

P.O. BOX 199, 
ALEXANDRIA, NSW 2015 

L-----J 

“The Homebuilt Dynamo ”: 

(construction plans), brushless electric 
generator, 1000 watt DC at 740 RPM. 
A$85 postpaid airmail from Al Forbes, 
Box 3919-EA, Auckland, New Zealand. 
Phone 0011 649 818 8967 anytime. 
Philips Ferroxdure rotor magnets (3700 
gauss) kit now available cut to size and 
magnetised. Fax: 64 9 818 8890. 

68705 Development System: 

In Circuit Simulator/Emulator and pro¬ 
grammer board. Supports all 68HC705 
range including C4, C8, J2, K1, P9, C9, 
D9, B5 & 68705 P3, U3, R3 micro 
controllers. For more information contact 
Oztechnics, PO Box 38, lllawong NSW 
2234, Phone (02) 541 0310 Fax (02) 
541 0734. Email oztec@ozemail.com.au 

Unusual Books: Electronic Devices, 
Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self Protection, 
Unusual Chemistry and More. For a 
complete catalogue, send 95 cents in 
stamps to: VECTOR PRESS, Dept E, 
PO Box 434 Brighton SA 5048. 


KIT REPAIRS - R & D, prototyping, repairs 
to electronic equipment, all kits repaired. 

CAM pad ELECT RON ICS 

26 Keith Street, Capalaba, Q. 4157. 

Phone (07) 245 2008 


Eprom & Sram Emulator: 2K x 8 to 

64K x 8. Download and verify Program 
via standard PC printer port. Supports 
Binary, Intel and Motorola hex formats. 
Including Binary Edit. More information 
Contact Quick Link Engineering P/L. 
472 Glenhuntly Rd Elsternwick Vic 3185 
Ph: (03) 532 8775 (03) 532 8355. 

Technology Breakthrough: A $20 

Programmer Kit for one of the newest, 
fastest, low power single chip EEPROM 
Micros available. The $15 PIC16C84 
can be it’s own downloader develop¬ 
ment system as it will re-program 1 Meg 
times, each time in 10 seconds. A $2 
coin for my PROMO disk. Don 
McKenzie 29 Ellesmere Cres 
Tullamarine 3043; Ph (03) 338 6286. 

“Satfacts” Satellite newsletter: 

Monthly report on launches, satellite 
positioning, transmission formats, equip¬ 
ment etc. of interest to retailers, 
installers, system planners and all dish 
users in the Pacific ocean region. The 
best $75 you’ll ever spend (plus 
postage). Send for your free copy. Av- 
comm Pty Ltd, 198 Condamine Street, 
Balgowlah 2093. PO Box 225 Balgowlah 
2093. ACN 002 174 478. Tel: (02) 949 
7417/948 2667 or Fax 949 7095. 
Cheque or cards welcome. 

Weather Fax Programs: 

For IBM XT/AT’s *** “RADFAX2” $35, is a 
high resolution, shortwave weather fax, 
morse & RTTY receiving program. 
Suitable for CGA, EGA, VGA & Hercules 
cards. Needs SSBhf radio & RADFAX 
decoder. *** “SATFAX” $45, is a NOAA, 
Meteor & GMS weather satellite picture 
receiving program. Needs EGA or VGA, & 
“WEATHER FAX” PC card. *** “MAX- 
ISAT” Version 2.2, $75 is similar to Satfax 
but needs 2MB of expanded memory 
(EMS 3.6 or 4.0) & 1024x768 SVGA 
card. All programs are on 5.25” OR 3.5” 
disks (state which) + documentation, add 
$3 postage. ONLY from M.Delahunty, 42 
Villiers St, New Farm 4005, OLD. Ph 
(07) 358 2785. 


TORTECH PTY LTD 
TOROIDAL TRANSFORMERS 

Design and Manufacture 

Approved to AS3108 - 1990 & U.L. Standards 

Tel: (02) 642 6003 Fax: (02) 642 6127 
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Amidon Ferromagnetic Cores: 

For all RF applications. Send business 
size SASE for data/price to RJ&US 
Imports, Box 431, Kiama NSW 2533. 
Agencies at Geoff Wood Electronics, 
Sydney; Webb Electronics, Albury; 1 * 
Assoc TV Service, Hobart; Truscotts 
Electronic World, Melbourne and 
Mildura; Alpha Tango Products, Perth. ‘ 

C Compilers: Everything you need to 
develop C and ASM software for 
68HC08, 6809, 68HC11, 68HC16, * 
8051/52, 8080/85, 8086 or 8096: 
$150.00 each. Macro Cross Assemblers 
for these CPUs + 6800/01/03/05 and 
6502: $150 for the set. Debug monitors: 
$75 for the 6 CPU’s. All compilers, 
XASMs and monitors: $450. 8051/52 or 
80C320 Simulator (fast): $75. Demo 
disk: $5. Network Software: Little Big 
LAN uses Serial, Parallel, Arcnet or 
Ethernet to share files and printers on 
your PC’s. DOS and Windows compati¬ 
ble. $105 per network. All prices + 
postage. GRANTRONICS, PO Box 275, 
Wentworthville. 2145. Ph/Fax (02) 631 
1236. 

Digital Pulse Generator: as described in 
EA Dec 94/Jan 95: Individual parts are 
available as follows: Programmed 
EPM7064 $37.50, 74ACT541 $2.20, PCB 
$18.00. The new PCB can take 14 pin or 8 
pin oscillator modules. Instructions includ¬ 
ed. Full kit less DC supply $95.00. P&P 
$4.00 per order. Digital Logic Systems, PO 
Box 647, Elizabeth, SA5112, Phone: (08) 
255 2953. 


Parallax BASIC STAMP: 

Versions 1 & 2 available 8 or 16 I/O 
pins, and prototype area. Program them 
with a PC, simple BASIC instructions 
incl PWM, BUTTON, etc. Development 
kit includes cables, instruction books 
and software; buy ver 1 or ver 2 module 
as option. Range of accessories avail¬ 
able. Send four 45c stamps to get infor¬ 
mation and copy of application notes 
Parrallax Distributor and technical 
suport in Australia. MicroZed Computers 
296 Cook’s Road, PO Box 634 ARMI- 
DALE 2350 V(067) 722 777 F(067) 728 
987. Most credit cards accepted. 


MicroZed Computers 

B4R A I lAXe basic stamp 

See advertisement these columns 

V(067) 722 111 F(067) 728 987 


WANTED 


Any early valve hifi, Quad, Leak 
Garrard 301/401, SME, Ortofon, KT66, 
KT88, 300B or similar. Cash paid 
(074)491 601. 

Kit Assembly & Repair: 

Low Rates. Contact Autronics on 
Phone (08)294 8591. 


Printed Circuit Board Manufacture 

We manufacture hiah quality PCBs at 
prices so low, that it's not worth 
making yourself! 

INSTANT PCB's • « « 6 o 

PO Box 448 Avalon 2107 olo 
Ph (02) 974 1189 Fax (02) 974 5491 



YUGA ENTERPRISE 

BA, LA, LB, LB, UP A, 

UPB, UPC, TA, 




TBA, IDA, TEA, 
28A, 28B, 2SC, 
28 J, 2SK, 8A A, 
8TA, STB, STB, 
HA, AC, KA, KUt, 
TK, LM, MN, PA 


BUY 
& 

SELL 
Japanese ICs 
& Transistors 


TEL: (65) 741 0300 
FAX: (65) 749 1046 


705 Sims Drive #03-09 
Shun LI Industrial Complex 
Singapore 1438 


j 


Sharp PC-1600 Pocket Computers: and 

accessories wanted in working order. Top 
prices offered. For information, discussion 
or offers contact Graeme E Harding & 
Associates Pty Ltd 389 Canterbury Road 
Surrey Hills Vic 3127 phone: (03) 830 
4022 fax: (03) 830 1968. 

Magnavox 8-30 Speakers: new or near 
new. Also Ferguson OPM1-A output 
transformers, A&R 1932-175mA power 
transformers. Contact Rick via pager 016 
378 813 (local call from anywhere). 


| CH£g. Rap to* Pirv ILtiT [ 

Established in 1933, RCS Radio is the 
only company which manufactures 
and sells every PCB and front panel 
published in Electronics Australia and ET1/SC. 
651 Forest Road, Bexley, NSW 2207 
Ring (02) 587 3491 for instant prices. 


EXPERIMENTING 


Continued from page 49 
and we can put this to good use in a num¬ 
ber of audio circuits. Shown in Fig.7 is a 
sample circuit which should give you 
plenty of room for experimentation. 

It is basically a DC-controlled volume 
control. As the wiper of pot VR1 is 
moved towards the +5V supply, the 
diodes are further pushed into conduction 
and the signal is shunted to ground. As 
you rotate the pot the other way, the 
diodes continue to turn off further and 
further, which results in more signal ap¬ 
pearing at the output. 

Strictly speaking, you only need one 
diode to do this, but by having two 
diodes, you balance out the voltage shift 
caused by the DC in the audio signal as 
well as slightly improving the distortion. 
While you can forget about getting hi-fi 
quality results, it does work quite effec¬ 
tively and I’ve used it in a couple of 
popular kit designs. 

One area where you can easily experi¬ 
ment with this circuit is to replace the pot 
with a waveform generator such as a tri¬ 
angle oscillator, to produce a simple 
audio amplitude modulator. You can 
achieve some interesting audio effects, 
such as a ‘Cylon’ or ‘Dalek’ voice, by 
feeding in the audio sound from a 
microphone circuit to the input and feed¬ 
ing a 2.5kHz squarewave in place of DC 
to the pot wiper side of the diodes. 

Simple power supply 

Finally this month, here is the circuit 
for a simple two voltage DC power supp¬ 
ly (Fig.8). You can use it to power up 
your own circuits, but it will also be great 
to use with the circuits we’ll be present¬ 
ing in future editions of EWE. 

A standard extension of the full wave 
voltage rectifier circuit we’ve already 
looked at, we only require the addition of 
a few components to come up with this 
useful supply. Switch S1 simply switches 
the regulator to provide either 5V or 9V 
output, by shunting one of the feedback 
resistors to ground. You can obtain other 
voltages by varying the 150 ohm resis¬ 
tor. Obviously, the lowest voltage you 
can get is 5V but don’t increase the 
150Q resistor above 220Q, as the 
regulation characteristics of the regulator 
begin to decrease markedly. 

Well, there’s nine circuits to get you 
started with diodes, but we’ve really only 
scratched the surface. Except where 
noted, a 5V power supply is adequate for 
most of these and subsequent circuits. 

Next month, we’ll move onto some 
transistor circuits and further expand 
some of the ideas we’ve started here. ❖ 

































OS/2 ODYSSEY; 

Fantastic for OS/2 


EDUCATIONAL 

SOFTWARE: 

Maths programs 
for alt ages 


What to look for! 

PLUS 

Seven models profiled 


GEOWORID: 

Business cord templates 


Which portable for you? 



Your Computer is Australia’s only computer magazine 
written for small business and home users. 

Our editorial is locally written and is slanted with a 
‘hands on’ approach for those who believe in PCs as a 
tool to increase business efficiency and productivity. 
As it says on our cover we’ve been Helping PC users 
since 1981. 


To subscribe to Your Computer 
magazine by credit card, simply 
phone TOLL FREE 008 800 933, 
(Sydney residents phone (02) 
353 9992). Or send your name, 
address and phone number, 
with your payment of S53.00 for 
12 issues (cheque, credit card 
details or money order) to: 
Federal Publishing, 

Subscriptions Department, 

Reply Paid No. 3, 

PO Box 199, ALEXANDRIA 
NSW 2015 (no stamp required) 
or fax (02) 353 0967. 


NOW ON SALE AT YOUR 


NEWSAGENT 














I Missive 

8M RftM 
I 54QM HDD 


mm 


FREE DELIVERY!SETUP' 

N)ro 14 DAY ON-SITE 
r IU USt WARRANTY.* 

nnnm 2 year parts & 
f KlV£ UNLIMITED LABOUR 
• m'mmmmm WARRANTY 

| •- Limbed to Metoume metropolian areas. Conditions apply. 

SSnSFEBn?? mo#h y bo ** 1 256K «*** & AMI BI0S ' 8M RAM, 

1 44M FDD, VL-bus enhanced IDE controller with 2S/1P/1G ports, 

1M S3 based VL-bus SVGA card, 14" non-interlaced SVGA monitor, Panasonic 
562J double speed CD-ROM drive, Sound Blaster 16 sound card, pair of amplified 
speakers pystick, MS Ergonomic mouse & pad, Spill-resist 101 keyboard, choice 
of either desk-top or mini-tower case, MS-DoS 6.22 & Windows 3.11 plus. 

6 OUiim ' Encarta 95 - Australian Encyclopedia 
MkvntBtt 'MSGolf • MS Entertainment 
- - - MS Works 3.0 • MS Dangerous Creatures 

Western Digital 
IDE Hard Drives 

Supports 
mode 3 
Enhanced 


Australian Encyclopedia CD-ROM 

Would you like to learn 
more about Australia? 

Over 40 minutes of video 
and hundreds of photos!! 

This CD-ROM is like nothing 
you have ever seen or usea 
before. It provides in-depth 
information on Australia — 
visit major tourist areas, see 
and hear native animals, 
learn about the environment, 
compare sport facts, view 
information on the parliamentary 
process, or go back in history. 
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Specification 

420M 

$310 

540M 

$360 

830M 

$515 

1G 

$720 

PRICELIST ON DISK 



NOW AVAILABLE!! 

FREE with every mail order 
upon request or send $2.00 
to cover postage & handling. 
Send your business card to 
receive our TRADE pricelist 
on disk free of charge. 

3.5" 1.44M MS-DOS format. 



THE ELECTRONIC * COMPUTER SUPPLIERS 

HEAD OFFICE/MAIL ORDERS: 

289 Latrobe Street, Melbourne, Vic 3000 
Phone: (03)602-3499 Fax: (03)670-6006 
Melbourne suburb: 

Cnr. Blackburn & Wellington Rds., Clayton, Vic. 3168 
Phone:(03)562-9501 Fax:(03)562-9261 

SHOP HOURS. Mon.-Thurs. 8:30-5:30 Fri. 8:30-8:00 Sat. 9:00-1:30 
ADELAIDE: 223-2225 BRISBANE: 229-4086 DARWIN: 814-070 SYDNEY: 262-3093 


POSTAGE RATES: 

$1.00- $9.99 ... $3.75 

$10.00- $24.99 ...$4.00 
$25.00- $49.99 ... $4.95 
$50.00- $99.99 . $6 50 
$100.00 - $199.99 ... $7.50 
$200.00+ FREE 

N.B Above rates apply to small 
packages only. Bulky or fragile 
items will only be sent by road or 
airfreight Insurance extra 


Freight charges: 

Melbourne metro.$7.00 

Road Freight.$12.00 

Overnight Air Freight $12.00 

Above rates are minimum charge 
applicable to packages of up to 
3Kg Please enquire for larger 
items such as computer systems 
Insurance extra 


Free Call 
Mail Order 
Hotline!! 


N B Normal prices charged unless 
ad prices quoted. Errors & omissions 
excepted Prices subject to change 

without notice. m _ _ _ 

Tax exempt orders TECS Wholesale P/L. fat . Fir 289 L^robe St Melb Vic 3000 
Phone (03)670-6474 Fax (03)670-6006 


(1800)335-901 
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SIDE Jr. Pro Enhanced IDE card 

As reviewed in 
April 95 issue of 
"Your Computer" 
magazine!! 

Features: 32 bit VL-buS 

- Dual channel IDE ports to support up to 4 HDD 

- Support for fast Mode 3/4/5 protocol. 

- Support for IDE drive > 528M New low price ! 

- Support for 2 x FDD up to 2.88M. Was $129 

- Jumperless "Plug & Piay" design. 

- 2 x 16550 UART serial ports. T»1 

-1 x parallel & 1 x game ports. 

- On board BIOS. 

Supports zero wait state 50Mhz operation 


CHEAP DISKETTES 

PRE-FORMATTED 

3.5" 

1.44M 
DSHD 

1- 9 $5.50 
10-99 $5.00 
100+ $4.75 

Prices per box of 10 diskettes. 

HP540 DESIUET 
PRINTER 


Optional colour kit $85 

Features: 

- Whisper quiet ink jet technology. 

- 600 x 300DPI high resolution. 

- Built-in 100 page sheet feeder. 



High Performance 
Computer Systems 


4M RAM 
I420M HDD 


All TECS computer systems are assembled by our own technicians using high quality 
brand new parts This enbles us to maintain the top level of standard that our 
customers demand 

Our systems are proving their reliability and ruggedness in some of the finest institutions 
such as the Physics Department at Victoria University, Dept of Biochemistry at the 
University of Tasmania, Dept of Elect & Comp Syst Eng at Monash University and 
many others 7 


486SX-33 $1375 1 486DX2-80 $1590 


486DX2-66 $1550 §486DX4-100$1690 


Configuration: 4M RAM, 420M HDD, 1.44M FDD, 14" N.l. monitor, 
1M VL-bus VGA card, VL-bus IDE I/O card, 101 keyboard, 
choice of either desk-top or mini-tower case 

2 Year parts A 5 Year Labour Warrant*’ ff 




1 PC"5 
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Restoring a monster 

Many collectors keep a lookout for radios from the interesting period around 1930 — when most 
receivers used simple tuned radio frequency (TRF) amplification, and had evolved into impressive 
devices built like battleships. This month we look at typical project involved in bringing one of these 
beasts to life. 


For radio manufacturers, the late 
1920’s were a busy period with rapid 
changes. The major problems of success¬ 
ful mains powering had been solved, and 
with the introduction of the screen grid 
valve, adequate and stable RF amplifica¬ 
tion had become possible. 

High power audio valves were now 
available to drive the increasingly 
popular moving coil loudspeakers, but 
created greater demands on power supp¬ 
ly current capability. Higher voltages and 
improved filtering were necessary, spur¬ 
ring on the development of electrolytic 
capacitors. Safety, the size and weight of 
power supply components, and RF 
stability had required baseboard con¬ 
struction to give way to massive pressed 
steel chassis. Progress was rapid, and by 
1931, anti-trust litigation having forced 
RCA to relinquish its patent monopoly, 
there was a wholesale change to the 
more efficient superheterodyne. This 
abandonment of the ‘big TRF’ coincided 
with the expansion of the Australian 
radio industry following the banning of 
the import of complete radios. 

Many of the pre-1931 receivers surviv¬ 
ing today are American built TRF types 
and the chassis from one of these, the 
1930 Columbia AC-9-30, is the subject 
of this months ‘adventure’. As can be 
seen from Fig.l, it is very massive — 
weighing about 20 kilos — and has an 
equally substantial early Jensen speaker 
to match. 

There were several American firms 
selling radios with the Columbia label, 
the best known being the Columbia 
Phonograph Company of New York, 
whose chassis came from various sup¬ 
pliers during the late 1920’s and early 
1930’s. However, this month’s receiver 
is from the Columbia Radio Corpora¬ 
tion of Chicago, a much smaller and 
short lived company which marketed 
receivers during 1929 and 1930. 


As can be seen from the photograph, 
the chassis is quite long, with the tour 
RF stages and detector in a row along the 
centre line. In front of these is the 
shielded four-gang tuning capacitor. 
Running transversally are the audio and 
rectifier valves, while at one end are the 
rectangular boxes containing the power 
transformer and filter capacitors. 

Covered in dirt 

When it arrived on my workbench, the 
Columbia chassis appeared to be in a bad 
way. Not only was it covered in dirt, 
straw and rubbish better left unidentified, 
but there were ominous signs of very 
black pitch deposits and overheating 
around the power transformer. Fortunate¬ 
ly, the free standing loudspeaker ap¬ 
peared to be in good condition, with the 
cone intact. 

Inverting an ancient chassis for the 
first time is a bit like the first look at lot¬ 
tery results. There is always an uncer¬ 
tainty as to what will be revealed; so it 
was with a degree of anticipation mixed 
with trepidation that I removed the base 
plate and looked underneath. Fig.2 shows 
what was revealed. I had half expected to 


find less than pristine wiring, but this had 
undergone a lot of mutilation, and was 
very untidy. As there clearly had been 
various servicing sessions, with quite a 
number of more modern replacement 
components, the next procedure was to 
sit down with the chassis and the circuit 
and quietly compare the two. 

For the restorer of American equip¬ 
ment, John F. Rider’s Perpetual Trouble 
Shooters Manuals are invaluable. Rider 
brought out massive loose-leaf volumes 
annually from 1930 onwards, later edi¬ 
tions running to something approaching 
2000 pages per volume. In these are cir¬ 
cuits and service data of all the major US 
manufacturers’ receivers, and probably 
90% of the lesser brands. 

So it was to Rider that I referred, and 
sure enough, there in Volume III was the 
circuit of the Columbia AC-9-30. (Not 
much imagination needed in selecting a 
type number by the way: obviously I 
wanted a 1930 AC model with nine val¬ 
ves). The circuit is also identified as SG- 
9, probably the identification given to the 
chassis and cabinet combination. 

Of course, many prospective restorers 
will not have reference sources like 



Fig.l: By the year 1930, receivers like this Columbia TRF had grown to 
massive proportions. 
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Fig.2: A couple of fires , and numerous component replacements had left the 
underside of the Columbia's chassis in a disorganised state. 


Rider, but I would remind readers that 
both the HRSA and NZVRS have exten¬ 
sive libraries of circuits and data avail¬ 
able to members. Addresses for 
membership applications are given at the 
conclusion of this column. 

Without the circuit, tracing the wiring 
would have been a time consuming ex¬ 
ercise, and it would have been very 
hard to identify modifications with cer¬ 
tainty. The configuration turned out to 
be typical of larger screen grid 
receivers of the period, and it is inter¬ 
esting to compare it with that of the 


contemporary but nominally obsolescent 
all-triode Majestic Model 90B, described 
in this column for August 1992. 

Starting with the input terminals, there 
is provision for three different types of 
aerial. Long aerials (‘long’ meaning more 
than about 20 metres) are connected to a 
tap on the primary winding of the aerial 
coil. Short aerials are switched to the full 
primary winding. The third alternative is 
a mains aerial, with the aerial winding 
being connected to the mains via a 
switch and small capacitor. This type of 
aerial connection was useful as an alter¬ 


native to a proper installation, for ob¬ 
vious reasons of economy and con¬ 
venience. House wiring, and overhead 
service lines, pick up a useful amount of 
RF and 65 years ago, there were fewer 
devices with commutators, fluorescent 
lights, TV timebases and computers 
creating interference. In fact, for use in 
high signal strength areas, it was possible 
to buy adaptors, each containing nothing 
more than a small capacitor, to screw or 
plug into lamp sockets for connection to 
receiver aerial terminals. This method is 
not recommended today, especially for 
240 volt mains! 

Volume control 

Two major difficulties with the new 
224 screen grid valves were obtaining ef¬ 
fective volume control and cross modula¬ 
tion from strong nearby signals. Inserting 
a variable resistor between the aerial 
and the receiver certainly provided 
positive control of volume and cut 
down cross modulation interference 
from other programmes, but the 
receiver then operated continuously at 
full gain, creating a very noisy back¬ 
ground. Alternatively, varying the 
screen or cathode voltages of the RF 
stages controlled their gain, but the 
sharp grid cutoff characteristics of the 
224 meant that a worthwhile increase in 
bias, or reduction in screen voltage 
created serious nonlinearity, increasing 
cross modulation and distortion. 

The best compromise was to provide. 
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VINTAGE RAE 



Fig.3: These old drawings show the 
use of a template to pre-form a tele¬ 
phone wiring loom, and how the 
correct method of lacing prevents 
unravelling. Some early and 
professional radio equipment used 
this system for wiring chassis. 


as in this receiver, combined controls on 
a common shaft which simultaneously 
varied both aerial input and cathode bias. 
The aerial section has a 1500 ohm wire 
wound element, but the bias control has a 
10k carbon track. Fortunately, in this 
case, the control was in reasonably good 
condition, otherwise some ingenuity may 
have been needed for repairs. As it was, 
dismantling, cleaning with mineral tur¬ 
pentine and relubricating with petroleum 
jelly was all that was required. 

Four identical 224 RF amplifier stages 
follow, each tuned by a section of the 
four-gang variable capacitor. This section 
provides the bulk of receiver gain, and as 
all stages operate on the same frequency, 
stable amplification demands thorough 
shielding and short leads. No less than 
six 0.5uF bypass capacitors are used to 
assist stability. As technology improved, 
designers used smaller capacitors, but 
relied more on isolating or decoupling 
resistors in supply leads. 

Next is a type 227 detector valve, 
biased practically to cutoff by a 25k 
cathode resistor, and with its grid driven 
through an untuned RF transformer. 
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Audio amplification is provided by what 
was at the time virtually a standard ar¬ 
rangement of a 227 general purpose 
triode — transformer coupled to a push- 
pull pair of 245 triodes, biased with a 
single 800 ohm resistor between the fila¬ 
ments and earth. 

The massive power supply, with the 
inevitable type 280 rectifier, is typical of 
the period. Chokes provide hum filtering 
and the loudspeaker field is part of the 
voltage dividing system. 

Restoration viability 

A check with a test meter showed 
that the chokes and audio transformer 
windings were intact. It would have not 
been at all surprising to find at least 
one of the audio transformers with an 
open circuited winding. However, the 
only major component needing repairs 
was the power transformer. It seemed 
therefore, that restoration could be a 
practical proposition. 

A more detailed inspection showed 
that there had been two ‘fires’ in the set’s 
history. The first was probably the result 
of arcing across the rectifier socket, 
which had caused most of the soot and 
blackening visible in Fig.2. Some of the 
wiring loom had been damaged, and 
repairs had involved removing the lacing 
thread and cutting off the damaged por¬ 
tions of some leads. The second fire 
came from the burnt out power trans¬ 
former and was more serious. 

It was very common to use looms for 
wiring these early sets, a practice in¬ 
herited from the telephone industry. 
Rather than install leads one at a time, 
the bulk of the wiring, other than grid 
and anode leads, was pre-formed exter¬ 
nally from colour coded leads. It was 
then cabled together into a loom and 
either bound with woven braid or, more 
commonly, laced with heavy linen 
thread. The loom was then dropped into 
the chassis and connected to the sockets 
and components. 

Although largely abandoned for 
domestic radio construction by the early 
1930’s, laced wiring continued to be 
used extensively for professional grade 
equipment until the advent of printed cir¬ 
cuits. Examples of especially neat looms 
can be found in Australian made STC 
communications receivers built during 
World War 2. The drawings in Fig,3 are 
from the 1920’s, showing an example of 
a pre-forming template, and the correct 
method of lacing so that at each knot, the 
thread is locked in position. 

Repairing vs restoring 

Looms were fine until the chassis 
needed servicing. Often, as in this case, it 


was necessary to alter the configuration 
of the wiring to suit replacement com¬ 
ponents. Consequently loom lacing had 
to be undone with untidy results. 

This brings us to an important aspect 
of dealing with very old receivers such 
as the Columbia. In early equipment, 
paper capacitors were usually enclosed in 
metal boxes, often in multiple, and 
wirewound resistors were frequently 
built as a common unit. Over the years, 
these may have been replaced by more 
modem wire-ended components, physi¬ 
cally quite different from the original 
types. This, along with the fire damage, 
was to a large extent responsible for the 
Columbia’s untidy appearance. 

It is easy in these circumstances to ac¬ 
cuse servicemen of shoddy workman¬ 
ship, but they worked under serious 
constraints. Performance of the receiver, 
after repairs, would be little different 
with meticulously positioned com¬ 
ponents. Rather, the customer was 
generally only interested in getting the 
receiver back in good working order as 
soon as possible and at minimum cost. 
The successful serviceman was the one 
who could diagnose a fault accurately 
and quickly and then make rapid and 
reliable repairs. 

Today, as restorers, we can take as 
long as necessary to bring the receiver 
back to as close to original condition as 
possible with few cost constraints — a 



Fig.4: An interesting link in the 
evolution of the traditional wet 
electrolytic capacitor, this copper 
cased example was hidden inside the 
box alongside the power transformer. 
Note the threaded socket for easy 
changing in the event of failure. 





































Fig.5: A view underneath the receiver following the author’s restoration job. 
Compare this with Fig.2, to see the amount of work that had to be done. 


Utopian situation that most servicemen 
could only have dreamed about. The 
prime object today is not rapid repairing 
of faults, so much as returning the 
receiver to as near as possible to original 
condition, and in the process, not creat¬ 
ing further damage. 

We must not forget too that there were 
many backyard ‘servicemen’ —hand¬ 
ymen with a enough knowledge to get 
some sort of life from an ailing receiver. 
A lot of their success came from a ‘try it 
and see what happens’ experimental ap¬ 
proach, and their workmanship could 
vary from competent to downright poor, 
with soldering that looked as if it had 
been done with a poker, or even no 
soldering at all. 

Frequently too (and there was evidence 
of this in the Columbia), they would fit 
the nearest available but inappropriate re¬ 
placement component. One example can 
be seen left of centre in Fig.l, where a 
large 25 watt resistor of the wrong value 
has been used to replace a 5-watt section 
of the voltage divider (mounted on the 
right hand rear of the chassis). 

Capacitor surprise 

Apart from the major project of 
rewinding the power transformer, to be 
covered later, restoration of the Colum¬ 
bia was straightforward, entailing 
renewal of resistors and of the contents 
of the capacitor boxes, and replacement 
of the damaged and shortened leads 
before relacing the wiring loom. 

The original capacitor contents were 
removed readily from their boxes by dig¬ 
ging out the embedding wax and pitch, 
and modem plastic dielectric capacitors 
were easily fitted in as replacements. 
One small problem was working out, lar¬ 


gely by a process of elimination and 
deduction, which box (most of which 
were dual units) had originally contained 
which capacitors. 

There was a small surprise waiting 
when the large above-chassis filter 
capacitor box was removed. The original 
three 8uF capacitors had long since been 
disconnected, and replaced by cardboard 
cased electrolytic capacitors visible in the 
under chassis photograph. 

The filter capacitor box was unbolted, 
and found to contain not a tightly packed 
group of paper filter capacitors (which it 
was obviously originally designed for), 
but instead three unusual copper-cased 
electrolytic capacitors, one of which is 
shown in Fig.4. 1930 was a period of 
rapid advances, and probably what had 
happened was that the development work 
on the chassis had been based on using 
paper filter capacitors, but by the time 
that production was under way, the 
cheaper and higher capacitance Mershon 
electrolytics had become available. 

These copper cased capacitors proved 
to be an interesting evolutionary type. 
They are the same size as the standard 
aluminium cased wet type that were to 
be found in many chassis made during 
the 1930’s, but they are mounted in a 
threaded brass socket, with the terminal 
at the top end. No doubt the elaborate 
mounting was to facilitate replacement in 
the event of failure — a likely possibility 
with the new and relatively unproven 
type of capacitor. 

The use of higher value capacitors than 
the original design would have called for 
may explain the unconventional arrange¬ 
ment at the output of the second filter 
choke — which is connected to the 
resistors supplying the anode current of 


the two type 227 valves. Normally the 
junction would have been bypassed to 
earth, to provide additional filtering. As it 
is now, the choke serves little practical 
purpose, and in fact, savings could have 
been made during manufacture by its 
elimination. At 100Hz, a 20 henry choke 
has a reactance of about 12.5k, which is 
of no great significance when compared 
with the 25k and 50k resistors in series 
with it. 

Three high wattage resistors compris¬ 
ing the voltage divider and output stage 
bias resistor were originally in a 
‘Kandohm’ unit, a flat wire wound strip 
that was clamped in a tinplate cover, 
hence the name. The elements had long 
since failed, and as repairs are not very 
easy, it was replaced by three standard 
five watt resistors mounted on a strip of 
fibre. Of course, if a genuine voltage 
divider of the correct type ever turns up, 
it will be a simple matter to install it. 

The major exercise of the project was 
dealing with the burnt out pitch-encased 
power transformer. This warrants an ‘in 
depth’ description, and it also involved 
some calculations. As space has run out, 
next month’s column will describe how 
this was done, and as well we’ll look at 
power transformer voltages generally and 
hints on selecting replacements. 

Here once again are the addresses to 
write to for membership applications for 
the vintage radio societies: 

Historic Radio Society of Australia 
Mr J.R. Wales 
PO Box 283, 

Mt Waver ley, Vic 3149. 

New Zealand Vintage Radio Society 
Mr B. Marsh, 

20 Rimu Road, 

Mangare Bridge, Auckland 1701. ❖ 
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50 and 25 years ago 


'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


May 1945 

Tubes measure cloud ceiling: Consis¬ 
tently accurate readings of cloud ceilings 
are provided by a pulsating light system 
using a phototube detector. Developed by 
Laurence W. Foskett, US Weather 
Bureau, in conjunction with General 
Electric Lighting engineers, the system 
measures the height of clouds two 
miles up in daylight for the first time in 
aviation history. 

2,000,000 volt Xray tube: If all the 
radiographic equipment previously in ex¬ 
istence, plus all the radium mined to date, 
could be concentrated on the taking of a 
single radiograph through 12in of steel, it 
would require a longer exposure time for 
the job than would a two million volt X- 
ray tube recently introduced by Machett 
Laboratories, of Springdale, Conn, US. 


Besides high voltage, the new tube in¬ 
volves precision focusing of the electron 
beam to produce practically a point 
source of X-rays. 

May 1970 

External heart monitor: Scientists 
from the Stanford University School of 
Medicine and NASA’s Ames Research 
Centre have successfully tested the ap¬ 
plication of ultrasonics to check the 
functioning of the human heart. The 
tests provided information on the 
heartbeat and blood circulation of the 
heart chambers, and by taking X-rays 
and blood samples. 

Ultrasonic studies of the heart can be 
done by a well trained person in the 
doctor’s office or at the patient’s bedside 
in a matter of minutes. The system can be 
applied as a screening procedure for 


patients with suspected heart disease and 
to monitor the healing process in patients 
recovering from heart surgery or from a 
heart attack. 

Transmitters for TPNG: Acting on 
behalf of the Papua and New Guinea 
Posts and Telegraph Department and the 
National Broadcasting Service, the 
Australian Post Office has ordered 10 
2KW broadcast transmitters from Amal¬ 
gamated Wireless (A’sia) Ltd. 

Some of the equipment is to replace 
existing installations in the National 
Broadcasting Service, and some is to es¬ 
tablish a new broadcasting network in the 
Territory. Six HF transmitters are to be 
installed at Madang, Goroka, Lae, Mount 
Hagen, Kerema and Port Moresby. Four 
MF transmitters are to be installed at 
Madang, Goroka, Lae and Wewak. 
Deliveries are due to begin in August. 

Hydrogen around comet: A large 
hydrogen cloud has been discovered sur¬ 
rounding the comet Tago-Sato-Kosaka. 
The cloud was detected by instruments 
aboard NASA’s Orbiting Astronomical 
Observatory 2. The hydrogen was 
detected by its radiation in the far 
ultraviolet regions of the spectrums. 
Preliminary data indicate that the glow¬ 
ing cloud of hydrogen surrounding the 
head of the comet is as large as the Sun.* 


EA CROSSWORD 


ACROSS 

1. You're into this word Australia. 
( 11 ) 

6. Major Australian TV channel. 

( 1 , 1 , 1 ) 

8. Adjuncts to permanent 
magnets. (7) 

10. Peter Lankshear's speciality, 
-radio. (7) 

11. Assign a value, standard or 
condition. (4) 

12. Longdistance 

SOLUTION FOR 
APRIL 1995 
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communication. (5) 

13. System of correspondence. (4) 

16. Article on Tom Moffat. (7) 

17. Circuit item. (6) 

20. Base SI unit. (6) 

22. Complement of green. (7) 

26. Couple. (4) 

27. Items for data storage. (5) 

28. Card entry point of an ATM. (4) 

31. Basis for many dyes and 
plastics. (7) 

32. Device giving graphic 
display. (7) 

33. Unwanted noise in hi-fi. (3) 

34. Part of a computer. (11) 

DOWN 

1. With Mauchly he built the 
UNIVAC computer of 1951. (6) 

2. Prefix meaning 'caused by 
electricity’. (7) 

3. Items used to tidy cable 
runs. (4) 

4. Devise a new gadget or system. 
( 6 ) 

5. Major electronics 
manufacturer. (4) 

6. Leakproofing item. (7) 

7. Radar absorbing technology 



has made planes so. (8) 

9. Move display on screen. (6) 

14. Time units. (5) 

15. Motion of CR0 beam. (5) 

18. Comparative pictorial 
display. (3,5) 

19. Make a copy of data. (4,2) 


21. Chip by Intel. (7) 

23. Communications 
organisation. (7) 

24. Transfer calls, etc. (6) 

25. Sent data to memory. (6) 

29. Thin layer. (4) 

30. Type of filter. (4) 
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REVIEW OF PROTEL'S NEW 
ADVANCED SCHEMATIC 2.2, 
ADVANCED PCB 2.6 CAD 
PACKAGES FOR WINDOWS 


NEW GENERATION OF HARD DISK DRIVES FROM MICROPOLIS OFFER 
A MINIMUM SUSTAINED TRANSFER RATE OF 4M BYTES/SECOND — 
35% FASTER FOR REAL-TIME DIGITAL AUDIO AND VIDEO APPLICATIONS 











NEWS HIGHLIGHTS 


FURTHER SOLAR 
ENERGY BREAKTHROUGH 

A further Australian breakthrough in 
the area of solar photovoltaic energy 
conversion has been claimed by a team 
of researchers at the Australian National 
University (ANU). Led by Dr Andrew 
Blakers, a former UNSW scientist, the 
team has developed a thin-film solar cell 
with a conversion efficiency of 17%, 
which is claimed as a world record. It 
also believes it has found an ideal initial 
market, to support development of solar 
photovoltaic energy in Australia. 

The thin-film cells are expected to be 
cheap to produce, and can be used with 
parabolic trough reflectors to improve 
their power output. Dr Blakers expects 
that within three years, the cost of 
producing energy with the new cells 
will be low enough to displace diesel- 
powered generating plants in remote 
towns, mining camps and homesteads. 
This market, he believes, gives Australia 
a significant competitive advantage over 
solar companies elsewhere in the world. 

“The market for solar cells in the 



diesel mini-grids in Australia is worth 
up to $1.5 billion. Together with 
markets in Asia that are hundreds of 
times larger, the diesel fuel displace¬ 
ment market can absorb all of the output 
of the Australian photoelectric industry 
for 10-15 years, even with large produc¬ 
tion growth rates.” 

“It isn’t necessary to look for 
competitiveness with grid electricity 
for many years, until this 
wonderful ‘stepping stone’ market is 
eventually saturated.” 

NASA/RUSSIAN SPACE 
STATION AGREEMENT 

NASA and the Russian Space Agency 
(RSA) have signed a protocol com¬ 
plementing an agreement reached be¬ 
tween Lockheed Missiles & Space Co. 
and Russia’s State Research and 
Production Space Center (Khrunichev), 
for the US purchase of the Russian 
Functional Energy Block (FGB). The 
FGB will be launched in November 
1997 as the first element of the interna¬ 
tional Space Station. 


NEW HEAD OFFICE FOR ROD IRVING 

Computer, kit and electronic component supplier Rod Irving 
Electronics has opened a new facility in Vermont, in the east¬ 
ern suburbs of Melbourne. The company is transferring its 
headquarters to this facility, which is located at 190 Rooks 
Road; phone (03) 874 8888, or fax (03) 874 2288. 

A feature of the Vermont site is a large and impressive retail 
sales showroom, with excellent facilities for demonstrating 
computer systems as well as the latest merchandising for 
electronic components, tools and computer accessories. The 



new building also incorporates an expanded office complex, 
as well as a larger warehouse and customer parking area. 

Company founder Mr Rod Irving said that the new Vermont 
facility will allow RIE to provide customers in the eastern 
suburbs with more convenient access to computer and 
electronics technology at competitive prices, and also to im¬ 
prove the working conditions for its own employees. The en¬ 
larged office facilities will also allow RIE to expand its 
in-house production facilities for advertising and marketing — 
including production of its monthly Communicate newsletter 
to customers. 
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BIG SUCCESS FOR 
WYONG FIELD DAY 

This year’s annual field day held on 
February 26 at Wyong NSW, hosted by 
the Central Coast Amateur Radio Club, 
continued the tradition of previous 
events as Australia's largest amateur 
radio event. Around 2500 amateurs and 
electronics hobbyists attended, and as 
usual found much to interest them. 

Most of the suppliers of amateur 
radio and associated equipment had 
displays and sales stands, including 


Dick Smith Electronics, Icom 
Australia, Emtronics, Daycom, AV- 
COMM, Oatley Electronics and RCS 
Radio. A large ‘boot sale’ area outside 
also attracted much interest, although 
the hot weather caused some ‘wilting’ of 
both stallholders and customers as the 
day wore on. 

There were displays by the IPS Radio 
and Satellite Services, and many 
amateur radio organisations including 
the WIA, WICEN, Gladesville Amateur 
Radio Club, The Australian Amateur 
Television Club, the Australian Amateur 


Packet Radio Association, the Fisher’s 
Ghost Amateur Radio Club and the 
Castle Hill Military Radio Collection. 

Among the many technical presenta¬ 
tions during the day were talks on 
amateur microwave communications by 
pioneer Lyle Pattison VK2ALU, who 
was recently awarded the 1995 Wilkin¬ 
son Award for services to amateur radio. 
Lyle held the world record for a 70cm 
EME (earth-moon-earth) contact for a 
period, and last October achieved a 
world record EME contact on 10GHz 
with WA7CJO. 


The protocol reflects acceptance by 
the two space agencies of contract terms 
negotiated by Lockheed and 
Khrunichev. It also guarantees, with 
no additional cost to NASA, the 
launch of the FGB on a Russian Proton 
booster, and navigational control in 
orbit and related engineering, integra¬ 
tion, logistics, maintenance and training 
support for the FGB. 

The Lockheed agreement with 
Khrunichev, a subcontract to NASA’s 
prime Space Station contractor, Boeing, 
calls for the design, development, 
manufacturing, test and delivery of the 
FGB at a price of US$190 million. 

After initial use as a propulsion 
module, the FGB will serve as a fuel 
storage module and a service area, 
which will provide living and ex¬ 
perimentation space as well as backup 
guidance, navigation and control. In ad¬ 
dition, the FGB will serve as an integral 
part of the Space Station’s overall power 
and information subsystems. 

IMPROVED BONE 
TESTING INSTRUMENT 

Technology developed by a team from 
NASA, a major US university and a 
small business is making it possible to 
directly and non-invasively measure the 


stiffness of long bones. NASA is inter¬ 
ested in using the technology to test the 
bones of astronauts, who lose calcium 
from their weight-bearing bones during 
space flight. 

The instrument, known as the 
Mechanical Response Tissue Analyzer 
(MRTA), is a portable device that 
detects the response of the bone to a 
brief vibratory stimulus, to measure the 
bending stiffness of the bones. The 
bones that can be tested are the ulna in 
the forearm and the tibia in the leg. 

The instrument was developed by 
NASA’s Ames Research Center of 
Mountain View CA, Stanford Univer¬ 
sity of Palo Alto CA, and Gait Scan 
Inc., of Ridge, New Jersey. 

“The major attraction of this technol¬ 
ogy is the speed and simplicity with 
which the measurement gives a com¬ 
plete picture of bone strength", said 
Sara Amaud MD, of Ames’ Life Scien¬ 
ces Division. Amaud said that a long 
bone will bend before it breaks, with a 
stiffer bone requiring more force to 
break it. Bending stiffness is a mechani¬ 
cal property of bone that reflects both 
the materials in the bone and its shape. 

The MRTA is the only instrument that 
provides a direct and non-invasive 
measure of bending stiffness in the ulna 
and tibia, she said. 


Among the MRTA’s advantages are 
its safety — because it uses no 
radiation — and the ease of measure¬ 
ment. A technician places a small probe 
on the skin surface of the limb to be 
tested, which rests on a stable support. 
The patient feels a ‘buzz’ that lasts less 
than five seconds. 

The frequencies from the resonating 
bone are detected at the same site 
as the stimulus and analysed by spe¬ 
cial software in an attached computer. 
The result is an accurate measure¬ 
ment of the bending stiffness of the 
bone. In addition, at an ap¬ 
proximate cost of US$20,000, the 
MRTA is fairly inexpensive. 

Arnaud noted that while the 
MRTA is not yet in clinical use, it has 
been used in several research studies 
of the forearm bones. She is using the 
device to measure the strength of the 
leg’s tibia bone among working 
women at Ames. 

In other research, the MRTA accurate¬ 
ly showed the fragility of bones in 
patients with osteogenesis imperfecta, a 
disease marked by brittle bones and in¬ 
creased risk of fractures. 

Scientists also have used the device to 
measure the strength of bones in the 
forearms of women with post¬ 
menopausal osteoporosis. 
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INTEL REVEALS 
P6 PROCESSOR 

Intel Corporation has disclosed details 
of the first fruit of a parallel engineering 
effort, the next generation P6 micro¬ 
processor, at an engineering conference 
in San Francisco. The presentation of 
technical details follows the delivery of 
first working samples to OEMs. 

The 5.5 million transistor chip will 
deliver the highest level of processor 
performance for the Intel architecture 
when systems using the chip begin to 
ship in the second half of this year. Intel 
says P6 will achieve this performance 
using a novel combination of tech¬ 
nologies known as Dynamic Execution. 

Dr Robert Colwell, P6 architecture 
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manager, explained that this architec¬ 
tural enhancement is the next step 
beyond the superscalar advance imple¬ 
mented in the Pentium processor. 
Dynamic Execution is a combination of 
technologies — multiple branch 
prediction, data flow analysis and 



speculative execution — that is con¬ 
stantly feeding P6’s data crunching 
units. Intel engineers were able to im¬ 
plement Dynamic Execution by analys¬ 
ing how billions of lines of code in 
software programs are typically ex¬ 
ecuted by processors. 

A system level approach means the P6 
will be the first high volume micro¬ 
processor with two die in a single pack¬ 
age. A dual cavity, standard PGA 
package contains a P6 die and a com¬ 
panion level two (L2) cache memory 
die. The two chips communicate using a 
highly optimised bus which contributes 
to high performance by tightly coupling 
the processor to its primary data source. 

At introduction in the second half 
of this year, the P6 processor will 
operate at 133MHz and will use a power 
supply of 2.9 volts. The low voltage also 
contributes to low power dissipation, 
which is expected to be only about 14 
watts, typically, for the processor and 
L2 cache combined. Complete perfor¬ 
mance and power dissipation informa¬ 
tion will also be available at that time, 
although estimated performance has 
been measured at more than 200 
SPECint92 on a prototype system, twice 
the performance of today’s fastest Pen¬ 
tium processor. 

PHILIPS PRESIDENT 
COMMENTS ON DVD 

At a press conference in Eindhoven, 
the Netherlands, following the release of 
Philips international results for 1994, 
the question of digital Video Disc stand¬ 
ards was raised, specifically about the 
speculation of whether the Philips-Sony 
or the Toshiba developed disc will be¬ 
come the world standard. 

Philips international president, Jan 
Timmer, replied: “It is not unusual in 
the world of consumer electronics, and 
other worlds, that we have systems 
which are competing with each other. It 
is natural for inventors of systems to 
want to unveil their work and display 
their skill, but, this has not always been 
in the best interests of the consumer.’’ 

“But I believed discussions about 
the two systems would be more fruitful 
if they could be held out of the public 
eye. The confrontation has not been 
resolved yet, because it is not yet ab¬ 
solutely clear which system fulfills the 
highest expectations.” 

“These expectations are that the sys¬ 
tem is ‘future-proof’, that it would be 
equally effective in both the consumer 
electronics and computer worlds, as 
they increasingly integrate, and have an 
economic life of at least 25 years.” 













He added: “This has to be studied 
carefully, and we think we should 
ask the opinion of the computer in¬ 
dustry as well. We want to have a dis¬ 
cussion on a broader level than is 
going on currently.” 

PHILIPS GROUP WINS 
PAY TV LICENCES 

PPV, a company closely associated 
with Philips Electronics Australia, has 
been allocated 20 licences for non-satel¬ 
lite pay TV broadcasting services. 

Philips is a 20% shareholder in PPV, 
with the remaining shares held in¬ 
dividually by three of Philips’ local 
directors and a company secretary. 

PPV will primarily be providing a 
near video-on-demand movie service to 
its subscribers, with up to seven chan¬ 
nels at any one time dedicated to nar- 
rowcast of a single title, permitting 
subscribers to access movies of their 
choice at a selected commencement 
time. Several movies will be available at 
any one time to subscribers. 

Mr Justus Veeneklaas, chairman of 
Philips Electronics Australia, said: “The 
award of the licences to PPV is 
another initiative by Philips into the 
full range of multimedia services and 
technologies. Internationally, Philips 
is a leader in video-on-demand tech¬ 
nology via ADSL. We believe that 
broadband’s great capacity can best be 
utilised by moving to video-on- 
demand, and Philips intends to be a 
leader in this market.” 

INTEGRATED COMMS 
FOR ARMY'S COMMAND 

Siemens Plessey Electronic Systems 
(SPES) has achieved a significant mile¬ 
stone in the RAVEN Combat Net Radio 
(CNR) Programme, with the delivery to 
the Army of the Gold Standard RAVEN 
Communications System for the 
M577A1 Armoured Command Vehicle. 
With this system Battlefield Com¬ 
manders have access for the first time to 
a fully integrated, secure/non-secure. 
Command Communications System in 
an armoured vehicle. 

RAVEN HF and VHF radios have 
been integrated into the vehicle’s inter¬ 
communications harness, which was 
also developed under the RAVEN 
programme, greatly increasing the 
vehicle’s operational capability. There 
is capacity for the simultaneous opera¬ 
tion of four VHF and two HF stations, 
all in secure and Electronic Counter 
Counter Measure (ECCM) mode. This 
improved capability is particularly sig- 


NEWS BRIEFS 


• Cray Communications has announced the appointment of Mr Greg Dyer to the newly created 
post of Logistics Manager for Asia Pacific. 

• The 11th Hong Kong International Computer Expo Systems show Computer 95 will be held at 
the Hong Kong Convention and Exhibition Centre from May 24-27, 1995. For more information 
contact Business & Industrial Trade Fairs, 18/F First Bank Centre, 56 Gloucester Road, 
Wanchai, Hong Kong, phone (852) 2865 2633. 

• Optical Systems Design has moved to 7/1 Vuko Place, Warriewood, Sydney 2102. The PO 
box, phone and fax numbers remain the same. 

• Zatek Australia has been appointed representative and distributor for CTS Corporation, 
manufacturer of optical data links. 

• Mr Gil Thew has been appointed Managing Director of SunSoft Australia , a subsidiary of Sun 
Microsystems. 

• The 12th Thai Computer and Communication Marketplace will be held in the Queen Sirikit 
National Convention Centre, Thailand, November 23-26, 1995. For more information, contact 
Thai Trade Fairs 822/1 Rama VI Road, Phyathai, Bangkok 10400, phone (662) 215 6555. ❖ 


nificant for operations in northern 
Australia, a region of growing impor¬ 
tance for defence units. 

“Vehicle integration is a vitally im¬ 
portant aspect of the RAVEN 
programme,” said Col. Kym Mac¬ 
Millan, RAVEN Project Director at the 
Department of Defence. “The SPES 
team has worked closely with us to 
evaluate user requirements and to build 
trial installations. The final installation 
designs and techniques developed by 
Siemens Plessey will now be used by 
the Army to undertake vehicle modifica¬ 
tions,” he said. 

SPES has achieved world wide recog¬ 
nition as a leader in vehicle integration 
for tactical military communications 
systems. In addition to the RAVEN 
development the company has also 
provided communications integration 
expertise to both British Aerospace and 
General Motors of Canada for the 
Australian Surface Light Armoured 
Vehicle (ASLAV) project. 

TELECOM DEVELOPS 
SECURITY PHONE 

Australia has achieved significant ad¬ 
vances in the encryption of top secret 
telephone, fax and data transmissions, 
making them impervious to eavesdrop¬ 
pers anywhere in the world. 

Telecom Australia has produced the 
world leading Speakeasy encryption 
device, which has just achieved ac¬ 
creditation by the Australian Defence 
Signals Directorate (DSD) for use by 
Australian Government agencies. 

DSD accreditation means Speakeasy 
can be used for the protected transmis¬ 
sion of all levels of nationally classified 
and sensitive information. Speakeasy is 
claimed as the only encryption device in 
the world capable of protecting voice, 
fax and data on both ISDN and tradi¬ 
tional PSTN telephone networks. 

Mr Bill Osborne, Telecom Senior 
Product Manager - Speakeasy, said 


Telecom has begun supplying the device 
to Government agencies in Australia. In 
the interests of national security. 
Speakeasy has been designed and built 
for the exclusive use of Australian 
Government agencies. 

“Speakeasy is about the size of a 
metropolitan phone book and can be 
carried in a briefcase,” he said. “This 
portability together with its high voice 
quality and low speed operation makes 
possible its convenient use at remote 
sites and indicates its potential value for 
Government officers in remote areas of 
Australia or travelling overseas.” 

Speakeasy is connected in between a 
telephone, fax or PC and a telephone 
network. Operation is simple; a caller 
dials a number in the usual way and 
when a connection is established, both 
the caller and the person answering 
push buttons on their respective 
Speakeasy boxes. This immediately 
activates the encryption system, which 
remains functioning until the parties 
hang up and again punch the buttons 
to de-activate the system. 

RADIO SOCIETY 
CELEBRATES 75 YEARS 

Sydney’s Waverley Amateur Radio 
Society is celebrating the completion 
of 75 years as an Amateur Radio 
Society. The Club was established on 
the 13th February, 1919 in the Waver¬ 
ley Shire, and is the oldest radio 
society in Australia. 

It celebrated informally on Wednes¬ 
day night 15/2/95 with Mr Gordon 
Thomson as the guest speaker. 

Gordon was one of the original found¬ 
ing members of the club, and is the 
oldest amateur in New South Wales. He 
has seen radio communications progress 
right through to the modern use of voice 
communications, amateur television, 
and data transmission around the world 
using radio networks through the iono¬ 
sphere and by satellites. ❖ 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 



) XCP92514Z 

uuuUUUUUUU 



Hard disk on a chip 

National Semiconductor has an¬ 
nounced its high density, single 5V 
supply, 16Mb (2MB) flash memory 
device, the NM29N16. 

This non-volatile read/write memory 
features a serial interface in contrast to 
the parallel interface of first and second 


generation NOR flash devices. NS 
claims the device mimics the operations 
of a standard hard disk drive, making it 
the ‘world’s smallest hard disk drive’. 

The NM29N16 flash devices suit file 
storage system applications. Existing 
NOR flash devices are slow in com¬ 
parison to hard disk drives because of 
their slow write transfer rates (0.1 - 


0.3MB/sec versus a hard disk drive’s 
2.4MB/sec). NAND flash based solid 
state disk drives eliminate this bot¬ 
tleneck. 

Internally, data is organised in an 
array of 512 blocks of 4KB each. Each 
block is organised into sixteen 264 byte 
pages. Read and program access is by 
264 byte pages, while erase access is by 
block. Once a page has been read, in¬ 
dividual data bytes can be accessed in 
80ns. The NAND flash serial interface 
design approach yields a much smaller 
package size and results in a system in¬ 
terface that resembles the interface to a 
hard disk drive. 

For further information circle 272 on 
the reader service coupon or contact Na¬ 
tional Semiconductor (Aust), 16 Busi¬ 
ness Park Drive, Monash Business Park, 
Notting Hill 3168; phone (03) 558 9999. 

PCI chip set 
for Pentiums 

Intel has introduced the newest family 
member in its PCI chip set, a third 
generation Pentium processor chip set 
claimed to run Windows applications up 



Miniature SSRs 

Omron Electronics has released two 
miniature solid-state relays (SSR). The 
first is the model G3MB. This relay 
measures 5.5 x 24.5 x 20.5mm and al¬ 
lows high density PCB mounting. It 
has 5V, 12V and 24V DC control in¬ 
puts and can switch up to 240V AC at 


2A, with an isolation voltage of 2.5kV. 
The relay can be operated in a conven¬ 
tional phase control application, or it 
can be supplied with a zero-crossing 
function. 

The second device is the G3DZ, 
which features a MOSFET control ele¬ 
ment for switching both AC and DC 
voltages at up to 600mA. This relay 


measures 12.5 x 6.5 x 17.5mm and has 
a lOuA leakage current with 2.5kV 
isolation. It also has control input vol¬ 
tages of 5V, 12V and 24V DC. 

For further information, circle 271 
on the reader service coupon, or con¬ 
tact DGE Systems, 103 Broadmeadow 
Road, Broadmeadow 2292; phone 
(049)61 3311. 
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to 30% faster than its predecessor and 
other chip set products currently on the 
market. The 82430FX, also called 
‘Triton’, is a four component chip set 
that features PCI bus mastering IDE, a 
plug-n-play port for ISA peripherals and 
lOOMB/sec PCI data streaming. 

The Triton chip set enables Native 
Signal Processing (NSP). NSP is a cost 
effective way to run PC applications 
which demand more system resources 
for multimedia signal processing. 

The set comprises four components: 
The Triton system component (TSC), 
the Triton data path (TDP), and the PCI 
ISA/IDE accelerator (PIIX). 

Two TDPs are used to complete a sys¬ 
tem. The TSC is the core of the chip set, 
and together with the TDP (the path to 
memory) forms a host PCI bridge that 
provides functions such as a 64-bit host 
bus interface, a 32-bit PCI interface, a 
64-bit main memory interface, a write 
back, second level cache interface, a 
host and PCI address decoder, and a PCI 
bus arbiter. 

The PIIX multi-function component 
provides the bridge between the PCI 
bus and the ISA expansion bus and 
also serves as the PCI bus master IDE 
controller. It integrates functions 
found in ISA based PC systems with a 
fast local bus interface and a mother¬ 
board plug-n-play port for such 
devices as a Sound Blaster compatible 
chip set. 

For further information circle 274 on 
the reader service coupon or contact 
Intel Australia, PO Box 1486, Dee Why 
2099; phone (02) 975 3300. 

Power transistors 
have 150mV sat voltage 

Handling a continuous collector cur¬ 
rent of 3A, the Zetex SuperSOT range 
of SOT23 packaged switching transis¬ 
tors feature a maximum saturation volt¬ 
age of 200mV, making them well suited 
to battery powered applications. 

Proprietary matrix chip design and 
optimised thermal packaging give the 
complementary FMMT617 and 
FMMT618 SuperSOTs high gain and 
high power dissipation characteristics. 
The transistors can dissipate 625mW 
with a peak current of 12A, at a mini¬ 
mum gain of 80. 

The FMMT617 NPN device can drive 
heavy loads including stepper motors, 
infrared LEDs and moving message dis¬ 
plays. At a continuous current of 3A, the 
transistor has a typical gain of 320 and a 
typical saturation voltage of 150mV. 

For further information circle 278 
on the reader service coupon or 


16-bit audio 
delta-sigma DAC 

Burr-Brown’s new PCM1714 is a 
low cost, dual, voltage output CMOS 
D/A converter. It incorporates multi¬ 
level 4th order delta-sigma architec¬ 
ture, which reduces sensitivity to 
input clock jitter and RF interference. 
Its ability to support separate L and R 
digital attenuators, and flexible 
analog output mode selection make 
the device suitable for CD-ROM, 
CD-i, video CD, tuners, set-top box, 
and other digital audio applications. 

The on-chip digital filter has -62dB 
stop band attenuation and a +/- 
0.008dB ripple in the pass band. The 
digital attenuator has 255 steps with 


contact GEC Electronics Division, 38 
South Street, Rydalmere 2116; phone 
(02) 638 1888. 

Low power 12-bit 
ADC is fast 

The CLC949 from Comlinear Cor¬ 
poration is a programmable, 12-bit A/D 
converter that consumes milliwatts of 
power and allows users to adjust inter¬ 
nal bias levels to make simple 
speed/power tradeoffs. This new A/D 
consumes only 65mW at 5MB/s and 
200mW at 20MS/s. 

When set for 220mW of power, the 
CLC949 delivers a 20MS/s conversion 
rate, 65dB SNR and 72dB SFDR with a 
9.9MHz analog input. 

For further information circle 275 on 
the reader service coupon or contact 
Zatek, PO Box 397, West Ryde 2114; 
phone (02) 874 0122. ❖ 


provisions for separate control of left 
and right channels, which makes it 
compatible with the newly adopted 
industry-standard ATAPI (AT attach¬ 
ment packet interface) extension for 
CD-ROM drive interface to PCs. 

Key specifications include: 
THD+N of 0.0025% (-29dB, typ), 
signal to noise ratio of HOdB typ, 
98dB typ dynamic range, 3.2Vp-p 
analog voltage output and eight times 
oversampling digital filter. 

It is available in a 28-pin SOIC 
package, and operates from a single 
+5V power supply. 

For further information circle 277 
on the reader service coupon or con¬ 
tact Kenelec, 2 Apollo Court, Black¬ 
burn 3130; phone 008) 335 245. 


WANTED 

SCRAP PCB’s 

We will pay CASH for your 
scrap/obsolete PCB’s 
containing soldered/socketted 
DRAM, EPROMs or CPUs 

SURPLUS 

STOCK 

all semicon’s considered 

Memory International 
Voice: (61 2) 452 6100 
Fax: (61 2) 452 6102 
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NEW PRODUCTS 


Stacking connectors 
support IEEE PI 386 

A new stacking connector system 
manufactured by Molex and available 
from Utilux supports the new IEEE 
PI386 mezzanine card standard, which 
contains the mechanical, electrical and 
logical details for adding standardised 



common, PCI and S-bus mezzanine 
cards to many types of systems. 

Applications for the 1.0mm pitch SMT 
board-to-board connector system include 
backplane type systems such as 
VMEbus, VXIbus and Futurebus; 
telecommunications, and PCs and 
workstations that require a standardised 
mezzanine scheme. It is also suitable for 
local area network (LAN) and wide area 
network (WAN) equipment. 

The standard calls for 64 circuit con¬ 
nectors that can be used in combinations 
of up to four connectors for maximum 
design flexibility. For example, 32-bit 
PCI mezzanine cards would use two con¬ 
nectors to provide 128 circuits; a 64-bit 
card would use three connectors for 192 
circuits. It is available in tubes or em¬ 
bossed tape packaging for use with auto¬ 
matic pick and place equipment. 

For further information circle 243 on 
the reader service coupon or contact 
Utilux, PO Box 68, Kingsgrove 2208; 
phone (02) 50 0155. 

Connectors with 
hermaphroditic contacts 

The series 8016 rack and panel con¬ 
nectors from ELCO are I/O connectors, 



that use a proprietary hermaphroditic 
contact principle. 

The hermaphroditic Varicon contact 
has a fork-like design incorporating four 
large mating surfaces that are coined 
together to achieve exceptional hardness 
and smoothness. The mating surfaces 
are wedged together by the contact’s 
spring like design and by the properties 
of the contact material. The contact has 
proved to be extremely reliable in a 
wide variety of applications. The con¬ 
nectors are available for soldering or 
wire wrapping, crimping or highly in¬ 
tegrated miniature crimping. 



Benchtop counter 
has RS-232 interface 

The Thurlby Thandar TF830-ARC is 
a 1.3GHz counter timer with RS-232 
serial interface. The instrument 
provides at least seven figures of ac¬ 
curacy per second of measuring time. 
Low frequencies can be measured to a 
resolution of 0.001 millihertz. 

This high resolution is provided 
through a reciprocal frequency count¬ 
ing technique, whereby synchronised 
multiple period counting measurements 
are followed by computation of the 
reciprocal value (frequency), thus 
eliminating +/-1 input cycle errors typi¬ 
cal of conventional frequency counters. 

The instrument permits pulse width 
measurements from rising to falling 
edge, or vice versa. Other measure¬ 
ments include period, frequency ratio 
and event counting. 

The TF830-ARC is suitable for ATE 
systems, as the RS-232 interface allows 
full front panel control, data transfer 


and addressing, therefore permitting 
operation of two or more instruments 
from a single RS-232 computer port. 
For further information circle 242 on 


the reader service coupon or contact 
Nilsen Technologies, 150 Oxford 
Street, Collingwood 3066; phone (03) 
419 9999. 
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The 8016 connectors have an actuating 
screw mechanism which allows easy fit¬ 
ting and removal, with a locking device 
which fixes the contacts. The insulator is 
designed to allow a positioning key and 
cover to be mounted to prevent incorrect 
fitting, and to protect the joint. 

For further information circle 244 on 
the reader service coupon or contact M. 
Rutty & Co, 1/38 Leighton Place, 
Hornsby 2077; phone (02) 476 4066. 

New connectors 
and switches 

Dick Smith Electronics has added 
some interesting new connectors and 
switches to its wide range of electronic 
components. 



The P-2279 is a handy BNC adaptor, 
providing two female and one male con¬ 
nector in a ‘Y’ configuration as an alter¬ 
native to the more usual but often 
inconvenient ‘T’ configuration. It is 
provided with gold-plated inner contacts, 
and is very suitable for either instrumen¬ 
tation or data network cabling. The 
quoted price is $8.95. 

The P-7591 and P-7593 are 250V AC 
10A rated SPDT microswitches, fitted 
with large illuminated pushbutton 
‘front ends’. The pushbuttons measure 
25mm square in a 32mm square bezel, 
and are fitted with a red filter in the 
case of the P-7591, or a green filter in 
the P-7593. Both switches use a 12V 
incandescent lamp for illumination, and 
the pushbutton assembly mounts via a 


single round hole 25mm in diameter. A 
neoprene sealing washer and moulded 
mounting nut are included. 

The microswitch contacts on the P- 
7591/3 are fitted with 4.8mm Taston’ 
connector lugs, while similar 6.5mm 
lugs are used for the illumination lamp 
connections. The P-7591 and P-7593 
are very suitable for use on 
switchboards and control panels, and 
are priced at $9.95 each. 

DSE is now also stocking the Alcatel 
AC3XP series of 3-way fully moulded 
AC connectors, which are compatible 
with the established XLR style of con¬ 
nector. Like the XLR range the new 
connectors offer rugged construction, 
positive latch-lock connection, firm 
cable clamping and a flexible rubber 
cable relief. 

All three contacts in the P-1612 socket 
and P-1609 plug are of tinned phosphor- 
bronze and rated to carry up to 15A at 
voltages up to 133V RMS. They are 
recommended for use below 50V in 
domestic applications. Both connectors 
are easily assembled and are priced at 
$3.95 each. 

All of these components are available 
from DSE retail outlets and dealers, or 
via mail order: phone 1-800 22 6610 or 
(02) 888 2105, or fax (02) 805 1986. 




Protel Design 
System 
for Windows 


I Schematic Entry 

j Ed it Library Netlist Auto Current Qp 

I PCB Design 
cjAiwpcir | Autorouting 
I Autoplace 
I Simulation interfaces 

I FPGA and EPLD 
support 
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Protel 


Technology 


For more information phone 

Toll Free 

1800 030 949 


Protel Technology 

Technopark Dowsings Point 7010 Tasmania 
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OPTO-ELECTRONIC 

COMPONENTS 

Q Standard, super 
bright & multi 
coloured LEDs 

n Special purpose 
&SMD LED’s 

Q Seven segment 
& dot-matrix 
displays 

□ LCD backlights 
& scanner light 
sources 

Q Infrared remote 
control modules 
& IR diodes 

□ 26 & 52 mm 
diameter big 
lamps 

□ Opto-interrupters 
phototransistors 

Q Blue LED’s 
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Ph (03) 794 5566 
Fax (03) 794 6670 
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NEW PRODUCTS 


PalmScope 320 



Full Featured 
Instruments in Your Hand 


Escort Instruments' PalmScope is the latest 
generation in portable , integrated test instrument 
packages. It combines four full function test 
instruments with specifications normally only 
found on dedicated bench-top instruments. 



35mW helium-neon laser 

Melles Griot Lasers has introduced a 35mW helium neon laser 
to its existing range of laser systems. 

The system comprises a separate laser head and power supply 
to allow integration into OEM designs. Both random polarisa¬ 
tion and linear polarisation are available. Beam diameter is 
nominally 1.25mm with a divergence of 0.66mRad. 

For further information circle 245 on the reader service 
coupon or contact Spectra-Physics, 26 Research Drive, Croydon 
3136; phone (03) 761 5200. 

GPS satellite simulator 

The GPS-101 Satellite Simulator from US company 1RF 
Systems is used to verify the operational integry of GPS sys¬ 
tem installations in aircraft, trains, cars, trucks, boats and 
handheld units. It can be used in a bench or portable mode, as 
it is battery operated. Up to 36 satellites can be simulated by 
adjusting the RF level (-85dBm to -145dBm) and the Doppler 
shift (+/-4kHz offset). 

The unit has pre-programmed NAV data or user defined 
NAV data can be loaded via an RS-232C port. The coarse 
acquisition code is phase modulated with the selected satellite 
(SV1 to SV37). 

A front panel keypad is used for function selection, field selec¬ 
tion, LCD control and self-testing. The unit comes with an an¬ 
tenna/coupler accessory for installation testing. 

For further information circle 250 on the reader service 
coupon or contact Vicom Australia, 4 Meaden Street, South Mel¬ 
bourne 3205; phone (03) 690 9399. 


DSO 


DMM 


♦ 20MHz, 20MS/s 

♦ 2 Channels 

♦ Cursors, Auto set-Up 

♦ 20 Display Memories 


+ 


♦ 4000 Count, Bar Graph 

♦ AC/DC V & A, R, Diode 

♦ Autoranging 

♦ True RMS 



Counter 

♦ 7 Digits 

♦ 20MHz Range 

♦ 0.001% Accuracy 

♦ Period Measurement 


Logic Analyser 

♦ 8 Channels 

♦ 20MHz Clock 

♦ Timing/State Display 

♦ TTL/CMOS Trigger Levels 


The Complete Package ■■■■■■■■■ 

The Escort Palmscope 320 features backlit hi-res LCD 
display, and RS-232 and printer interfaces as standard. It is 
supplied complete with scope and DMM probes, protective 
rubber holster, AC power pack, Ni-Cad rechargeable 
battery pack and slim briefcase style carry case. 
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Tara path 

QUALITY HARDWARE FOR THE 
ELECTRONICS INDUSTRY 



EYELETS 

Diameters 0 8 to 10mm. 
Lengths 1 to 70mm 
Materials brass and copper 
Finishes nickel, solder/tin, 
gold, silver 


SPACERS 

Threads M3, M4, M5, M6 
Lengths 5 to 100mm or to order 
Matenals brass nickel plate and 
125°C nylon 


TAB TERMINALS 

PCB tabs 28 4 8, 63mm 
Finishes solder/tin. silver, nickel. 

Test and winng pins 
Quick connect tabs 
Busbars 
PCB fuse dips 


TARAPATH PTY LTD 

403 VICTORIA STREET. BRUNSWICK. VICTORIA 3056 
TELEPHONE: (03) 9380 8454 FAX: (03) 9380 8766 




Distributors in all States 







































































Ribbon cable 
crimping pliers 

Until now, fitting insulation-dis¬ 
placement connectors (IDCs) to ribbon 
cables has required a relatively expen¬ 
sive press or makeshift and awkward 
use of a bench vyce. 

However the job can now be done con¬ 
veniently, reliably and at low cost using a 
new hand-held crimping tool available 
from Rod Irving Electronics. 

The T13()(X) crimping tool uses a very 
sturdy all-steel construction, apart from 
soft plastic cushions on the handles and 
an adaptor piece for smaller IDC connec¬ 
tors. A double pivot and slot system en¬ 
sures that the moving crimp anvil 
remains parallel to the fixed ‘stand seat’ 
on the other side, for correct operation. 
Both anvil and seat are 56mm long. 

The stand seat itself fits 15.5mm wide 
IDC connectors, while the adaptor piece 
(which clips over the moving anvil) has 
slots for 6mm and 10mm wide connec¬ 
tors. The overall crimping distance varies 
from a maximum of 27.5mm without the 
adaptor piece, to a minimum of 6mm 
with it fitted and set to the 6mm-wide 
position. This allows it to be used to fit a 
wide range of IDC connectors. 

The T13000 is available for $59.95 
from all Rod Irving Electronics stores, or 



nm 


via mail order by phoning 1-800 33 5757 
or (03) 543 7877, or fax (03) 543 8295.❖ 





for embedded systems. 

The world's best C cross compilers 
Available for most popular chips. 


HI-TECH Software 
Ph. (07) 300 5011 
Fax (07) 300 5246 
PO Box 103 ALDERLEY 
QLD 4051. 


Pomona offers 
more test 


accessories 
than anyone 
in the world. 




ITT Pomona 1C TEST CLIPS & 

ADAPTORS 

DIP, SOIC, PLCC, 
PGA. LCC, PQFP, 
Clips & Adapters 


ADAPTERS 

Banana, BNC, TNC, 
UHF, Type N, SMA, 
Phone, Phono, 
Alligator Adapters, 
Terminators, 
Panel/Bulkhead 
Receptacles 
Tube Test Sockets 


BOXES 

Thermoplastic 
Phenolic 
Die Cast Aluminium 
Extruded Aluminium 
Connectorized 


TEST LEAD & KITS 

Standard, 
Replaceable, 
Repairable, Tweezer, 
Test Leads & 
Accessories for 
Multimeters & 
Oscilloscopes 


JUMPERS b CABLES 

Miniature & Standard 
Banana, Spade Lug, 
BNC, TNC, Pin Tips, 
Alligator, UHF, N, 
Triax, Phono, F, 
Phone Cables & 
Cords. 


SINGLE-POINT TEST 
CLIPS 

Cable & Cord 
^ Selector 

Micrograbber 
Minigrabber 
Maxigrabber 
SMD Grabber 
Minipincer™ 
Test Clips & Cords 



KC ELECTRONICS 

A UNIT OF GEC AUSTRALIA 

ffi lit |03) 8481366 Far |03| 8481799 NSW Tel: (02)398 0422 Fait <02.898 0176 
OUITel: (07)252 3876. Fat (07) 252 2924 W»Tel: i09i 381 4040. Fa <09i381 4033 
SAW (08)202 1888 Fax: (08) 2021889 
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Special Feature 


SMT, PCB’s and Soldering 


Integrated 
tinning system 

Today’s less aggressive ‘no-clean’ 
fluxes and solder creams and high lead 
count fine pitch components require as¬ 
sured solderability. The PREP-SET from 
Pace meets this demand by providing a 
fully integrated system for easily fluxing 
and tinning leads and wires, and dressing 
soldering tips. 

The PREP-SET contains a unique set 
of three quick change, fast heating stain¬ 
less steel pot-tips. Each pot-tip is shaped 
and sized to suit various applications and 
for operation between 305°C and 350°C. 

The set also provides a stable 8.3 x 
15.9cm base with fitted storage, includ¬ 
ing a sealed flux container, HandiPik 
component handling tool, and a dross 
cleaning tool. The HandiPik, with self¬ 
generating vacuum, is manufactured 
from static safe material. 

Solder spillage is minimised by the 
unique containment lip on each solder 
bath, and the base has an additional con¬ 
tainment ridge. A dross tray reduces con¬ 
tamination and mess. Heat shielding 
minimises the possibility of accidental 
burning, and the base remains cool 
during operation. 

For further information circle 205 on 
the reader service coupon or contact 
Solder Static, Unit 14, 262 Miller Road, 
Villawood 2163; phone (02) 725 6211. 


f 
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Solder station 
powers dual irons 

Weller has released the DEC 100ID 
dual system soldering station as part of 
its range of electronically controlled 
series of soldering stations. 

The features of the new soldering sta¬ 
tion include: mil spec zero switching, 
proportional control, operating tempera¬ 
ture control from 177°C to 454°C, a 
choice of three soldering tools from 20 
watt to 48 watt, non-bum silicon rubber 
cords and a large range of tip styles and 
sizes. The station has Australian Electri¬ 
cal Authority approval and has a 12 
months warranty. 


Repair kit for thru-hole, 
multilayer PCBs 

A repair kit from Pace called CIR- 
KITS was developed for modifying and 
repairing lifted and damaged or missing 
lands, plated-thru holes and conductors 
on printed circuit assemblies. 

The three different CIR-K1T models 
are Basic, Advanced and Master, to suit 
various levels of repair in the factory or 
the field. These models include com¬ 
binations of ‘straight trak\ ‘shaped trak\ 
‘trak pad', DIP pad and edge connectors, 
each in a ‘selector frame’ with various 
sizes and finishes. 

As well, a combination of tools is sup¬ 
plied with each kit. 

For further information circle 204 on 
the reader service coupon or contact 
Solder Static, Unit 14, 262 Miller Road, 
Villawood 2163; phone (02) 725-6211. 


The unit is assembled and serviced in 
Australia and has dual independent con¬ 
trols and outlets, for any two of the three 
Weller electronically controlled solder¬ 
ing irons. 

Both outlets can be used simultaneous¬ 
ly to give flexibility in tool use for a 
single operator. Alternatively, two 
operators can work independently from 
the station, reducing bench clutter. The 
station is sold as a power unit only, 
giving users a choice of soldering tools 
that can operate with the station. 

For further information circle 202 on 
the reader service coupon or contact 
Cooper Tools, PO Box 366, Albury 
2640; phone (060) 21 5511. 


Air source for fluid dispenser 

Royel International has introduced a 
new product that provides a compressed 
air source for all brands of fluid dispens¬ 
ing units, including solder paste, solder 
flux, silver solder and other high vis¬ 
cosity materials. 

The unit is a self-contained regulated 
air compressor with a capacity of 30 
litres per minute at a pressure of 8kg/sq 
cm. It has a footprint of 170 x 200mm 
and operates from a 240V single phase 
supply. It connects to the dispenser with 
a two metre length of pressure hose. 

The unit allows independent operation 
of Royel’s recently introduced RT6550 
surface mount circuit rework station. 
This station is claimed to bridge the gap 
from thru-hole soldering to surface 
mount soldering and repair work. 

For further information circle 203 on 












the reader service coupon or contact Royston Electronics, 27 
Normanby Road, Notting Hill, 3168; phone (03) 432 5122. 

Soldering station for leadlighting 

The Weller WLC80D is a 240V variable control soldering sta¬ 
tion for leadlighting. The front panel adjustment gives an in¬ 
finitely variable control from five watts to 80 watts. There are 
four iron plated soldering tips available for the iron. 

The soldering station is in an attractive red housing, and fea¬ 
tures an 80W leadlight iron and 6mm iron plated tip for hobby 
or professional work. The station is Australian Electrical Safety 
Approved and is available from suppliers of Cooper tools. 

For further information circle 206 on the reader service 
coupon or contact Cooper Tools, PO Box 366, Albury 2640; 
phone (060)21 5511. 

Surface mount rework station 

Extending its range of ‘Thermatic’ rework stations 
supplied to the Australian Defence Services, Royel has now 
introduced a new specialised surface mount station. The 
station has electronic metering of solder paste as well as a 
temperature controlled hot air/gas jet handpiece, a surface 
mount removal tweezer, and a digital readout of the actual 
gas or tip temperature. 

Royel claims that with selected optional heads and tips, all 
types of surface mount components, from ceramic chip 
capacitors to multi-lead quad packs can be replaced under strict 
process control. The handpieces, which include a small parts 
vacuum pickup quill, have static dissipative handles, making 
them ESD safe. The power unit, which measures 170 x 200mm, 
can also control thru-hole desoldering and pencil soldering 
tools, which can be purchased separately. 



Mixed Technology Rework 
With No Compromises 


Remove SMT 
components 


Remove and 
replace all SMT 
components 


Place Components Non-Contact Soldering Standard and Fine Soldering 

Mixed technology boards require a wide range of rework methods. 

Not only do through-hole and SMT rework differ, but SMT component type and 
board mass variations impact the appropriate selection of heating method. 
Until now, bench top rework tools forced the user to take a single approach. But 
now the OK Industries MTR-5000 provides the most complete combination of 
contact heating and focused convection heating tools available. 

Call ECQ today and find out more about our SMT rework products. 



ecQ 

electronics 
pty. limited 


Queensland 
Ph: (07)254 1153 
Fx: (07) 254 1391 


New South Wales Melbourne 
Ph: (02) 558 8156 Ph: (03) 764 2040 
Fx: (02) 558 8302 Fx: (03) 764 2070 
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Tough 100 Series 

• 3 3/4 digit 4000 count display 

• 42 segment analog bargraph 

• Freq., caps, adapters etc 

• Min/Max hold 

• Data hold and Relative 

• Auto power oft 


Performance 

101 

103 

105RMS 

DC Voltage 

0.7%+2 

0.6%+2 

0.3%+2 

AC Voltage 

1 %+5 

0.8%+5 

0.5%+5 

DC Current 

0.8%+2 

0.7%+2 

0.4%+2 

AC Current 

1.5%+5 

1.3%+5 

1.0%+5 

UL1244 

- 

Yes 

Yes 

Price (ex tax) 

$185 

$225 

$299 


Improved 90 Series 



• 2000, 3200 & 4000 count 

• True rms models 

• Beep-Guard™ on amp ranges 

• Multi functions 

• Water resistant 


Features 

93E 

95 

97RMS 

Count 

2000 

4000 

3200 

Bargraph 

- 

- 

65 seg 

Freq./Transistor 

Yes 

Yes 

- 

Data/Peak Hold 

P 

P 

D 

Delay hold 

- 

- 

Yes 

BeepGuard 

Yes 

- 

Yes 

Price (ex tax) 

$139 

$139 

$175 


Bench 203 



• 4000 count + 42seg bargraph 

• Frequency, capacitance etc 

• AC/DC operation $3Q3 


Pocket-Size 63 

• 31/2dig, 2000 count 

• 600V protection 

• 0.8% accuracy 

• Versatile holster 

• Hold function 

$87 


51 Thermometer 

• K Type T’cple 

• 1°/0.1 c resolution 

• 0.3% accuracy 

• Max record 

• Hold function 

$130 

32 Current Clamp 

• 600A ac/dc 

• Hall Effect 

• 2.0% accuracy 

• 34o or 20x40mm 

• Use with DMM 

$120 





Available from leading electronics distributors 
including - 

• Prime Electronics (02) 746 1211 • Dixontech (049) 69 5177 
• G.H.E. (002) 34 2233 • Trio Electrix (08) 234 0504 
• St Lucia Electronics (07) 252 7466 



NILSEN TECHNOLOGIES 

Engineering solutions... for tomorrow 
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VIC (03) 419 9999 • NSW (02) 736 2888 • OLD (07) 252 5231 

SA (08) 243 2555 • WA (09) 443 1522 All prices ex tax 
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SPECIAL FEATURE 


For further information circle 201 on 
the reader service coupon or contact 
Royston Electronics, 27 Normanby 
Road, Notting Hill, 3168; phone (03) 
432 5122. 

Precision SMD 
removal tweezers 

Royston Electronics has introduced 
several variations to the Royel surface 
mount removal tweezers. All tweezers 
are feedback temperature controlled and 
can be operated from any Royel analog 
or digital readout soldering and desolder¬ 
ing power unit. 

The ESD safe tweezer (Cat. No. 
TW100), is a light weight precision tool 
(43 grams), held and operated between 
thum and forefinger for precision place¬ 
ment of the smallest chip component and 
able to handle the largest quad flatpack 
(PLCC) component. Long life tiplets, 
blade or bracket heads are easily and 
quickly replaced with an alien key 
provided with each tool. 

Operating power is 50 watts and close 
tolerance temperature control is main¬ 
tained through the N type thermocouple 
mounted at the end of one of the barrels. 



For further information circle 239 on Royel International, PO Box 328, Mount 
the reader service coupon or contact Waverley 3149; phone (03) 543 5122. 


U.P.S. OFFER GREAT SAVINGS 

■ Valuable data can be secured with an 
uninterruptible power supply unit. Even 
momentary fluctuations can cause power loss. 

■ Eliminates the process of repeating work lost 
during a power failure. 

■ Provides 10-30 minutes back-up time depending 
on computer load. This is sufficient time to save 
data and have an orderly shutdown. 

■ Protects the computer from power surges and 
filters out spikes. 

save data, save time, save financial & human resources 

BETTER SECURITY THAN ANY 
INSURANCE POLICY CAN OFFER. 

Anton Piller (Australia) Pty Ltd 

4 Expo Crt., Mt.Waverley 3149 

VIC Tel: (03) 562 8466 
NSW Tel: (02) 749 1133 
Q’LD Tel: (07) 834 4850 


Weller® EC2001D 

Electronic Controlled Soldering Station 


Technologically the most advanced soldering stations on the market 
the EC2001D is capable of handling all the delicate soldering 

operations necessary in even 
the most sophisticated 
applications. 

The unit offers the ultimate in 
controlled temperature hand 
soldering. Tip temperature is 
electronically controlled 
throughout the temperature 
range of 177...C to 454...C. The 
units are calibrated to within 
6...C. Tip temperature control is 
maintained within specification 
over line voltage variations of 
10% and ambient temperature 
range of 15.6...C to 43...C. 

The EC2001D has a three-digit LED readout displaying temperature 
settings and tip temperature with a resolution and setability of 1...C. 
The electronic system utilizes thyristor power control with zero voltage 
thyristor drive. This ensures that no high voltage spikes or magnetic 
fields will be present on the soldering tip. 



tfUct'mnir Jfnyenmty from 


Weller® 



CooperTools 


1 


Quality 

Endorsed 

Company 


BREWER-TTTCHENER CAMPBELL CRESCENT DIAMOND EREM LUFKIN MERRILL NICHOLSON 
PLUMB H.K. PORTER UNGAR UTICA WELLER WIRE-WRAP WISS XCELITE 

Cooper Tods Pty United. A C N 002 965 826. P O Bo* 366, 519 Nungong Street. Aibory N S W 2640. Austrafca 
Telephone (060)58 0300. 21 5511. Sales: (060) 21 6666. Fax: (060)21 7403 
A division Ol Cooper Industries 
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Solder paste 
evaluation kit 

To allow the evaluation of using 
homogenous solder paste instead of 
flux core solder wire, ESP is offering 
Kit-5, a kit containing five prepack¬ 


aged barrels of solder, moulded dispens¬ 
ing tips and a reusable dispenser for 
precise solder applications. 

Useful for electrical as well as 
mechanical applications, the kit includes 
two barrels each of 62SN/36Pb/2Ag and 
63Sn/37Pb alloy. Each solder paste alloy, 



without chemicals to the etching stage, using 
775 paper from laser printer or photocopier! 

SYST€M F€ATUR€S: 

A No skill required for consistent results 
A Simultaneous double-sided transfer 
A Roller transport with dual heaters 
A Hassle free automatic operation 
A Also for aluminium facia panels 
A Full size (to 12") board width 
A Resolution equal to printer’s 


__ nvAiLABLt rHOM... 

Palmtech 

(a division of Palm Mechanical) 



cnr. Moonah & Wills Sts. BOULIA, Qld. 4829 


packed 35 grams per barrel is supplied 
with both an activated resin flux and a 
no-clean flux. Also included is a 
prepackaged barrel of the activated resin 
paste flux for desoldering evaluation. 

For further information circle 238 
on the reader service coupon or con¬ 
tact Electronic Development Sales, 
PO Box 822, Lane Cove 2066; phone 
(02) 418 6999. ❖ 


Weller* 


uU 


LtlOJ 


Today s soldering applications demand higher precision and accurate 
quick tip temperatures. The Weller MICROTOUCH MT1000 delivers 
just that with a needle size long-lasting stainless steel micro-tip that 
reaches its set temperature in just one second. 

The heater and sensor are located in the tip allowing for a shorter 

handle and better control in 
tight areas. An advanced 
Touch Mode is activated 
by a conductive band on the 
hand piece giving immediate 
tip response when required. 
Adjustable temperature, 
digital display and optional 
foot switch control complete 
the technology. 

For successful soldering get 



in touch with 

Weller® 

MICROTOUCH 


foledtomic 3n<jentUty from 

Weller® 



BREWER-T1TCHENER CAMPBELL CRESCENT DIAMOND EREM LUFKIN MERRILL NICHOLSON 
PLUMB H.K. PORTER UNGAR UTICA WELLER WIRE-WRAP WISS XCELITE 

Cooper Tods Ply Umrted. AC N. 002 965 826. P O Box 366. 519 Nungong Slreel. Afxjry NSW 2640. Austrafca 
Telephone: (060) 58 0300. 21 5511. Sales (060)21 6666. Fax (060)21 7403 
A division o( Cooper Industries 


PC Breeze II 

“PCBreeze really is a breeze.” 

Herman Nacinovich, ETI review “It’s a Breeze” Jan. 1990. 
The First Truly Affordable 
Software for Printed Circuit 
B^ard Artwork 
Easy to Use and Learn 
Pop up Menus and 
Mouse support 
50 mil (1.27 mm) Grid 
Variety of Pad and Line sizes 
Interactive and Netlist 
Autorouting Text 
and Component Overlay 

Hardware Supported 

448K IBM PC/XT/AT/PS2 or compatible 
CGA, EGA,VGA & Hercules graphics 
HP-GL, DM-PL, PostScript devices 
Epson FX/LQ type dot matrix printers 
Microsoft Mouse or compatible device 

KEPIC Pty Ltd 

4 Steinbeck Place Spearwood 6163 
Western Australia 
Phone/Fax: (09) 418 5512 

Free shipping within Australasia 
Available direct from above address 
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Protel’s Advanced Schematic 2.2 
and Advanced PCB 2.6 for Windows 


The latest versions of Protel’s complementary pair of Windows-based schematic capture and PCB 
design packages offer significant enhancements over previous versions, and in many ways continue 
the tradition that has made this firm’s CAD products so popular — especially in Australia. 


by JIM ROWE 


Despite its modest origins in Hobart, 
Tasmania, Protel Technology has become 
well known and highly regarded around 
the world for its electronics-orientated 
CAD products. The firm’s DOS-based 
PCB design products Autotrax and 
Easytrax were really excellent, and 
rapidly became the most widely used 
products in Australia. Along with the 
schematic drawing or ‘capture’ package 
Protel Schematic they were also quite 
successful in both Europe and the USA, 
with sales in the latter market so strong 
that Protel was able to establish an ongo¬ 
ing facility in California. 

Although the DOS-based products are 
still very widely used, especially in 
Australia, they have of course been su¬ 
perseded as far as Protel is concerned by 
its Windows-based products. There’s 
now quite a family of these, many of 
which are designed for relatively high 
end users. However the two we’re look¬ 
ing at here are the complementary Ad¬ 
vanced Schematic for Windows version 
2.2, the latest schematic capture package, 
and Advanced PCB for Windows , version 
2.6. Both are intended for general 
electronics design work, with Advanced 
PCB essentially an enhanced Windows- 
based successor to Autotrax. 

Advanced Schematic 2.2 

Rob Evans actually reviewed the first 
version of Advanced Schematic , V1.0, in 
the August 1993 issue of EA. At the time 
he was quite impressed with its many en¬ 
hancements over the original DOS pack¬ 
age, noting that together with the latter’s 
ease of use it offered both full vector- 
drawn symbols plus the inherent 
flexibility and power gained from its use 
of the Windows platform. Hassles with 


printer and graphics display management 
were now in the past, along with 
memory and disk file management. 

Needless to say Protel’s software en¬ 
gineers have improved the package quite 
significantly in the last 18 months, and 
the latest version includes literally 
hundreds of new editing features and en¬ 
hancements. These include the ability to 
define your own drawing sheet templates 
and title blocks, additional netlist export 
formats, a comprehensive new font 
management system and expanded com¬ 
munications links to/from both Advanced 
PCB and other Windows applications. 


The list of ‘added extras’ is in fact 
quite impressive, and covers virtually 
every area of program operation — from 
things like ‘drag and drop’ component 
moving and ‘quick copying’ of com¬ 
ponent attributes, to a text search and 
replace function. 

There’s also a ‘cross probing’ facility 
linking with Advanced PCB , user control 
over auto-panning and zooming, im¬ 
proved flexibility during file loading and 
saving, support for Windows’ clipboard 
.CMF linking with other applications, the 
ability to load 32-bit OrCAD 386+ files, 
a memory and system resources monitor. 


■I 


Advanced Schematic Capture 


mm 


Place 


Tools Options 


Info Window Help 



X 248Y; 454 
Idfc State Ready Fm f n i u nd 


A screen dump showing the resources available when you’re using Advanced 
Scehmatic 2.2. The component library browser is visible down the left hand side , 
with the wiring and drawing tool bars at lower centre. 
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and improved netlist for SPICE and 
EESOF simulators. In short, it’s a much 
enhanced package, and Protel has clearly 
come a long, long way from the original 
DOS-based Schematic. 

In order to try the new package out for 
this review, I installed it on two different 
machines: a 486DX-based 33 MHz 
model with 8MB of RAM, at home, and 
my office 486DX2/66MH/ model with 
16MB of RAM. In both cases it installed 
very easily and quickly, without com¬ 
plications. Having it installed on both 
machines allowed me to use it fairly ex¬ 
tensively over the last couple of months, 
and get a good idea of its capabilities. 

By the way, the latest version of Ad¬ 
vanced Schematic uses a software 
security code system rather than the 
original hardware dongle’, making this 
kind of testing more practical. 

The hard disk space required by Ad¬ 
vanced Schematic depends on the instal¬ 
lation options you choose, and varies 
between about 9MB and 30MB. I went 
for a fairly basic setup, without the 
military TTL device library or Xilinx in¬ 
terface, which used about 14MB. 

Now the best way to test this kind of 
package is to ‘use it in anger' — i.e., to 
produce real schematics that you need, 
not just browse through its facilities or 
try out a few simple examples. So that’s 
exactly what I did. In fact the schematics 
in this month’s Surround Sound Decoder 
article were produced using Advanced 
Schematic , as part of the exercise. 

In order to be able to do this, I also had 


to make fairly extensive use of the ac¬ 
companying Schematic Library Editor 
program, which is used to draw new 
component symbols, modify existing 
symbols and generally customise your 
component symbol libraries. As this is 
essentially a much-updated functional 
successor to the old DOS-based SLM , 
which was a bit hairy, I was interested in 
using it anyway. More about this shortly. 

Once 1 had used SLE to produce a new 
component library with a reasonable 
number of symbols in our normal EA 
style, I was able to give Advanced 
Schematic V2.2 a fairly good workout. 
And basically I too am now very im¬ 
pressed: this is certainly a most powerful 
and flexible schematic drawing package, 
with the facilities to achieve just about 
everything one could conceivably want 
for this work. 

Of course its very power and 
flexibility tend to result in a fairly steep 
learning curve, and accordingly it takes a 
while before you're able to work effi¬ 
ciently. However on the whole I found 
the user interface and functions quite in¬ 
tuitive, and relatively easy to master. 
Once you’ve mastered them, you can 
produce schematics very quickly and 
conveniently. 

Mind you, there are still a few puz¬ 
zling and at times quite exasperating lit¬ 
tle quirks, in both Advanced Schematic 
and Schematic Library Editor. Here’s 
some of those I found in Advanced 
Schematic : 

• If you print your schematic with a 


text label still ‘in focus’ (i.e., high¬ 
lighted) after some editing, it prints 
out with a little dashed line around it. 

• If any of your component symbols 
use area fills (to fill in say capacitor 
‘bars’), with a monochrome printer 
these will only print out in ‘Color 
Mode’ — not in monochrome mode. 
But in Color mode, your sheet back¬ 
ground must be stark white, or it will 
print on your monochrome printer as 
a shade of grey... 

• Despite the program’s quite good font 
management capabilities, the default 
font for all main component label text 
is Times Roman and this can’t be cus¬ 
tomised by the user. If you prefer 
another font, like Helvetica, you have 
to use the global search and replace 
facility for every drawing you do... 

• You also have to be very careful set¬ 
ting up your fonts, to avoid getting 
excessive kerning on the printout due 
to some sort of clash between the 
width tables for the screen and 
printer. Generally I found it safest to 
select the ‘printer’ version of the font 
for both. 

Schematic Library Editor also has its 
quirks, one of which I found especially 
frustrating. This occurs when you try to 
edit a component symbol, and try to 
select a particular line segment, arc or 
other primitive graphics element. As 
often as not, SLE seems to have a mind 
of its own and insists on selecting or 
‘focussing’ not on the element you click 
on, but on another one nearby. 

Frequently the only ways around this 
one seem to be to either delete the ele¬ 
ments) SLE DOES want to select, or 
move it/them away, until you CAN select 
the element you want to work on. Then 
of course you have to either draw or 
move back the other elements later — 
making the exercise not only very ex¬ 
asperating, but also somewhat longer 
than it should be. 

Strangely enough there are also only 
four fixed line widths available for 
drawing component symbol elements 
— and two of these I’d describe as ‘far 
too thin’ and ‘far too thick’ respective¬ 
ly. Full user control over line width 
would be a big improvement... 

Frankly, I’d suggest that whoever 
wrote this section of SLE be asked to 
go and study the drawing and editing 
functions of almost any version of 
CorelDraw!. I’m sure that anyone who 
has used CorelDraw! would agree with 
me that it’s a heck of a lot more friendly, 
in this respect. 

On the whole, though, there’s no 
doubt that the Advanced Schematic 
package is an extremely powerful and 



Another screen dump, this time in Advanced PCB 2.6. The current’ pull down 
menu has been activated, and also the daughter menu for the free text font 
selection. Layer selection is via the pop up menu at bottom centre. 
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SPOTLIGHT ON SOFTWARE 


professional one, and a vast improve¬ 
ment over the old DOS package. If 
Frotel can only fix those irritating little 
quirks, it’ll be really outstanding. 

By the way, Advanced Schematic 
will make a reasonably good attempt at 
importing files from the old DOS ver¬ 
sion, substituting new vector symbols 
for the old bitmap symbols if the draw¬ 
ing uses those from the original Protel 
device library. Otherwise you get the 
original bitmap symbols and have to 
replace them yourself. 

Advanced PCB 2.6 

When I began the testing for this 
review I was sent version 2.5 of Ad¬ 
vanced PCB , and used this for a fair bit 
of my trial. But as the V2.6 upgrade was 
about to be released just before this issue 
would be published, Protel very kindly 
sent me an advance copy so I could use 
it to bring the review up to date. 

As you might expect. Advanced PCB 
is a very much enhanced successor to 
Autotrax. , ported to the Windows en¬ 
vironment and again offering all of the 
advantages this brings in terms of user 
interface and platform support. (Plus one 
fairly significant drawback, but more 
about this shortly.) 

The basic PCB design ‘engine’ is 
now a 32-bit one, and can generate 
both through-hole and SMD designs of 
up to 16 layers, plus four mid-layer 
power planes. Four mechanical draw¬ 
ing layers are included. Boards can be 
up to 254cm square (100 n x 100"), 
while rated placement accuracy is +/- 
0.0005 mils (thou) on the imperial grid. 
You can toggle between imperial and 
metric grids at any time. 

Advanced PCB allows you to not only 
input netlists from Advanced Schematic 
and input/output Gerber files, plus 
producing N/C drilling files, but also 
provides for Gerber batch file loading. It 



also provides extensive global change 
capabilities, auto placement and a line 
probe autorouter. As before it will also 
generate reports such as BOM (Bill of 
Materials), pick and place, and ECO (En¬ 
gineering Change Order) reports, plus 
back annotation files. 

An Advanced Place option adds high 
performance global auto component 
placement tools, another Advanced Route 
option adds a high performance ‘rip up 
and retry’ maze autorouter, while the Ad¬ 
vanced SB Route option adds a shape- 
based ‘gridless’ autorouter. 

Compared with Autotrax , there are a 
host of new and/or enhanced facilities for 
component and/or track placement. For 
example components and graphic ele¬ 
ments can now be rotated in .001° incre¬ 
ments, instead of the old 90° steps. 
Components can also be edited by 
double-clicking on them. There are now 
multiple type fonts available, and there’s 
also solid or lattice polygon plane fills 
which ‘pour’ automatically into or 
around designated areas. 

Other features include a repeating 
Array Placement facility (both linear and 
circular arrays), multiple-level undo and 
redo commands, the ability to import 
files from Autotrax . PADS-PCB , 
PADS2000 (.ASC), PC AD (PDIF 5/6 for¬ 
mat) or Tango Series II. It can also im¬ 
port files from AutoCAD , in .DXF 
format. In short, then, it’s again a very 
powerful package and in many ways a 
far cry from Autotrax. 

As Advanced PCB 2.6 uses a hardware 
security device ‘dongle’, I installed it 
only on my home 486/33MHz machine 
and did my testing on this machine. In¬ 
stallation of the first V2.5 was quite 
straightforward and without hassles, but 
there were troubles more recently when I 
tried to install the V2.6 upgrade. Instead 
of replacing the original Advanced PCB 
2.5 icons in the Protel Design System 
group, the Setup utility simply installed a 
second set of icons — absolutely identi¬ 
cal to the first! 

Needless to say Windows became 
rather confused, and trying to run either 
version produced a crash. I had to delete 
all of the Advanced PCB icons, wipe all 
of its programs from the hard disk and 
re-install version 2.6 again from scratch 
before things worked again. (Puzzlingly, 
though, the icon still says ‘Advanced 
PCB 2.5’, even though the program itself 
says it’s V2.6...) 

The overall disk space used by Ad¬ 
vanced PCB 2.6 after installation is about 
4.7MB, so it’s quite compact by modern 
standards. Before and after the upgrade 


kerfufle, I found V2.5/2.6 quite easy to 
use. For anyone who has used Autotrax 
for a long time it has a lot of familiar 
features, translated of course into the 
Windows environment. 

I tried both producing new board 
designs, and editing existing Autotrax 
designs using Advanced PCB , and 
generally struck few problems worth 
noting here. Version 2.5 turned out to 
have a curious bug, wherein it wouldn’t 
print the holes in circular pads (only 
those in square, oblong or hexagonal 
pads!), but this problem has thankfully 
been fixed in V2.6. 

My only real gripe with Advanced 
PCB is the drawback I alluded to earlier. 
The one negative aspect of having this 
kind of package ported across to the 
Windows environment is that it’s slow — 
especially if you’re used to Autotrax. 

Autotrax mightn’t have as many bells 
and whistles as the new one, but it’s cer¬ 
tainly FAST — even on an old 12MHz 
286 machine. It’s been so fast, I guess, 
that Protel kind of spoilt us... 

The problem with Advanced PCB is 
that because it has to run in Windows’ 
leaden boots, even on my 33MHz 486 
with 8MB of RAM it’s still noticeably 
slower than Autotrax , in important areas 
like screen redrawing. I gather that you 
have to run it on a 66MHz 486DX2 or 
better before it starts to run at the kind of 
speed we Autotrax users are all used to. 

Still, if you’re designing really compli¬ 
cated boards, where you do need all of 
those nice new bells and whistles, I guess 
this is a small price to pay. After all, you 
also need a 66MHz ’486 to run a lot of 
the other new software, anyway. 

By the way. Advanced PCB and Ad¬ 
vanced Schematic each come with a set 
of comprehensive user manuals, 
somewhat improved on those for the 
earlier DOS packages. Like most Win¬ 
dows applications they also have on¬ 
line help facilities. 

The quoted retail price for Advanced 
Schematic 2.2 is $995, while that for Ad¬ 
vanced PCB 2.6 is $2795. The two can 
be purchased together as Productivity 
Pack 2, for $3595. 

A ‘Basic’ version of the PCB design 
package is also available, with only a 
pad-to-pad router, for $995. An upgrade 
from Advanced Schematic l .0 to version 
2.2 is $195, while users of Advanced 
PCB 1.12 can upgrade to version 2.6 for 
$495. All registered users receive free 
technical support. 

Further information on these and the 
other Protel electronics CAD products is 
available from Protel Technology at GPO 
Box 204, Hobart 7001; phone (002) 
73 0100, or fax (002) 73 0944. ♦ 
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on-ramp 
to the 
information 
superhighway! 



Hi SKED VOiCi 


Basic 

1414VQE 

Hayes compatible. 

V.32bis (14.4 kbps) data/fax 
capability. 

Hardware error correction 
(MNP4/V.42) and data 
compression (MNP,OT.42bis). 
Cellular protocol (MNP10). 
Port speeds up to 57.6 kbps. 
Compatible with all 
industry-standard fax and 
communication programs. 
Serial cable included (9 or 25 
pin computer connection). 

All models bundled with 
DOS and Windows 
fax/comms software plus 
Voice software for 
V1414VQE. 



TELEPERMIT 


1428VQE 
Hayes compatible. 

V.34 (28.8 kbps) data 
capability. 

14.4 kbps fax. Error 
correction (MNP4/V.42). 

Data compression 
(MNP5/V.42bis). 

Cellular protocol (MNP10). 
Port speeds up to 115 kbps. 
Compatible with all 
industry-standard 
fax/communication programs. 
Serial cable included (9/25 
pin connection). 


For the name of a 
dealer near you: 

Australia- 

Toll-free 1800-653-962 
(1800-OK-DYNA) 

New Zealand- 
Toll-free 0800-653-962 

(0800-OK-DYNA) 


V1414VQE 

Hayes compatible. V.32bis 
(14.4 kbps) data/fax 
capability. Error correction 
(MNP4/V.42). Data 
compression 

(MNP5/V.42bis). Cellular 
protocol (MNP 10). Port 
speeds up to 57.6 kbps. 
Compatible with all 
industry-standard fax and 
communication programs. 
Serial cable included (9 or 25 
pin computer connection). 
Voice capability. 

Answering machine, voice 
mail, pager notification and 
fax-back. 





Silicon Valley 

NEWSLETTER 



New UV lithography 
reaches down to O.lum 

Researchers at Sandia National 
Laboratories and AT&T Bell Labs have 
developed a laboratory version of a so- 
called ‘extreme ultraviolet light’ lithog¬ 
raphy tool that could be used to print 
circuits on chips five times smaller than 
the current technology. 

Richard Stulen, a researcher at 
Sandia’s federal laboratory in Liver¬ 
more, said the tool has shown the ability 
to create circuits with features as small 
as 0.1 micron in length, about one- 
thousandth the width of a human hair. 
The technology would further extend the 
life of traditional optical light sources 
for etching circuits into wafer surfaces. 

Until recently it was believed that 
the generation of 0.3-micron etching 
tools would be the last before the 
industry would have to switch to X- 
rays or other technologies under 
development. 

Stulen said his team aims to finish re¬ 
search in 1996, develop a single work¬ 
ing machine by 1998 and create a 
mainstream tool by 2007. 

The development of the extreme 


ultraviolet lithography technology could 
prove invaluable to the industry’s ability 
to continue forward. One of the greatest 
fears in the industry is that new tech¬ 
nologies, such as X-ray lithography, will 
either not be ready in time to assume the 
role of mainstream manufacturing tech¬ 
nique when the industry needs it in the 
next five to 10 years, or that these tools 
and the retooling of the industry would 
be prohibitively expensive. 

“There is a real question now about 
whether the tools can be built cheap 
enough”, said Richard Freeman, head of 
advanced lithography research at AT&T 
Bell Labs. “There is no reason to expect 
that electronics is different from other 
industries that have hit the technological 
wall, such as airplanes.” 

The Sandia project has 
been funded by the US Department 
of Energy and the Pentagon’s Advanced 
Research Projects Agency. Also taking 
part in the project are Lawrence Liver¬ 
more National Laboratory, Intel and Ad¬ 
vanced Micro Devices. 

Stulen estimates it could take US$300 
million to $500 million to bring the 
technology to market, making it too ex¬ 
pensive for any single company. 


Hitachi, NEC 
show gigabit DRAM 

Hitachi Ltd and NEC announced 
separately prototypes of their gigabit 
DRAM memory chips, at the Inter¬ 
national Solid State Conference 
(ISSC) in San Francisco. A single chip 
would be capable of storing the 
equivalent of 10 copies of the complete 
works of Shakespeare, four hours of 
compact-disc quality sound, or 15 
minutes of video images. 

The chips are not expected to reach 
the market in volume until after the turn 
of the century. Early engineering evalua¬ 
tion samples will become available to 
potential users in 1998. 

The most advanced chip in wide¬ 
spread use now can store 16 megabits of 
memory. Several manufacturers, includ¬ 
ing Samsung are close to bringing 64Mb 
lines on line with 256Mb chips 
scheduled for production by 1998. 

One indication of the amount of work 
still lying ahead of NEC and Hitachi is 
that NEC’s chip is still a specialised type 
of DRAM for filing applications. It is 
not yet able to provide rapid random ac¬ 
cess to items of information stored in 
different places on the chip. 

Sony OnLine 
service on WWW 

Sony of America plans to launch its 
own online computer service, to be 
known as ‘Sony OnLine’ in September. 
The service will offer PC-based con¬ 
sumers access to such things as music 
videos, computer games and software, 
and an electronics products catalog. 

Sony executives said the service will 
be available over the Internet computer 
network. Sony OnLine will be located 
on the World Wide Web, an area on the 
Internet that supports multimedia docu¬ 
ments including audio, text and full-mo¬ 
tion video and graphics. 

Besides a broad range of consumer 
electronics products, Sony has substan¬ 
tial interests in the entertainment in¬ 
dustry. It owns the Columbia film 
studios in Hollywood, dozens of movie 
theatre complexes across the United 
States, as well as several music studios, 
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and the company has long-term con¬ 
tracts with popular artists including 
Michael Jackson. 

“Sony OnLine brings together all of 
Sony’s product, programming and tech¬ 
nology in one exciting venue’’, said 
Mitchell Cannold, president of Sony 
New Technologies. “Sony now can com¬ 
municate directly with all of our cus¬ 
tomers and effectively convey the 
extraordinary breadth of Sony’s software 
and hardware operations.’’ 

Among the different services to be of¬ 
fered will be: 

• Sony Music Entertainment will pro¬ 
vide information on many of Sony’s 
artists, album news, biographies and 
concert dates — plus music video 
clips and sound samples. 

• Sony Electronic Publishing, Sony’s 
interactive division, will offer access 
to demos from current and upcoming 
video game and computer software 
releases. 

• Sony Theaters will offer an overview 
of the company’s theatre operations, 
including a state-by-state listing of its 
theatres. 

• A yet-unnamed service will offer a 
catalog and shopping service featuring 
merchandise linked to TV shows, 
films and music artists. 

• Sony Pictures Entertainment will pro¬ 
vide users with highlights of the 
company’s films. Consumers will be 
able to get information about new 
movies from Columbia Pictures, Tri- 
Star Pictures, Sony Pictures Classics 
and Triumph Films. 

Comdex sold to 
Japanese entrepreneur 

Comdex, America’s annual premier 
showcase event of the personal com¬ 
puter industry, has been sold for a whop- 
ping US$800 million to Softbank, 
Japan’s leading distributor of software 
and publisher of computer magazines. 

Softbank is owned by Masayoshi 
Son, who at 37 has become one of 
Japan’s most visible young 
entrepreneurs. The sale follows 
another US$202 million deal com¬ 
pleted last fall, in which Softbank ac¬ 
quired the trade show business from 
the Ziff-Davis publishing group. 

Comdex has been the property of the 
Interface Group and was the main event 
in the company’s series of 17 trade 
shows, including Spring Comdex, 
Uniforum, and Windows World — 
shows that also have localised editions 
held in various countries world wide. 

The Interface Group grossed about 
US$150 million from the trade show 


business. Comdex, which attracts some 
200,000 visitors and more than 2000 ex¬ 
hibitors at the annual event in Las 
Vegas, was said to be generating tens of 
millions of dollars in annual profits. 

Industry analysts, however, questioned 
whether the Japanese company may 
have paid too much for the privilege of 
owning Comdex. The show has already 
grown to such proportions that it will be 
very difficult to make it even bigger. 
Despite plans for more exhibit space, 
there simply aren’t enough hotel rooms 
available to accommodate additional 
visitors. Already the show consumes 
every available bed space within a 120- 
mile radius. 

New Intel micro 
includes memory 

Intel has unveiled details of its next- 
generation F6 microprocessor, a 5.5-mil¬ 
lion transistor design which Intel hopes 
will set the standard for the next genera¬ 
tion of desktop computing. But unlike 
previous generations, the P6 may not be 
the runaway success the Santa Clara 
chip maker has been used to. 

For a start, the chip is huge. While 
Intel engineers were able to squeeze 5.5 
million basic building blocks into the 
same space as the Pentium’s 3.1 million 
transistors, the chip’s overall design — 
which includes a second chip in the 
same module — makes the package 
about the size of a credit card. With that 
configuration, the P6 will be about four 
times larger and four times more costly 
to produce than a comparable PowerPC 
chips from Motorola. And the higher 
cost will ensure the chip will remain 
outside the realm of the average PC 
users for some time, as other chips will 
offer far better price/performance ratios. 


The P6 will cost around US$1500 in 
the initial stages of volume production, 
about three times the cost of the 
PowerPC 604. 

Secondly, there are questions about 
the performance improvement of the P6. 
While Intel claims that the chip will be 
able to crunch numbers at twice the 
speed of a Pentium, or about 200 million 
calculations per second, that only brings 
the P6 up to par with the PowerPC 604, 
which is already shipping to customers. 

Also, a significant part of the P6’s per¬ 
formance improvement is due to the 
placement of the secondary memory 
chip in the same package. And while the 
CISC-based P6 will be able to keep up 
with the RISC-based PowerPC 604, 
Motorola will likely have yet another 
upgrade of the PowerPC family on the 
market by the time the P6 systems will 
hit store shelves in volume. 

These ‘handicaps’ could prove to be 
the opportunity IBM, Apple and the 
growing group of Macintosh clone 
manufacturers have been hoping for. By 
the middle of 1996, when Apple is 
scheduled to release its next-generation 
operating system, the Macintosh side of 
the PC field will be a full generation 
ahead of the PC side, both in terms of 
CPU performance and cost — as well as 
in operating systems, assuming Win¬ 
dows 95 will be available. 

The development of the P6 involved 
about 200 people working in Hillsboro, 
Oregon since 1990. “It might be a 
stretch to say it was like the Manhattan 
Project’’, said Robert Colwell, one of 
P6’s senior architects, referring to the 
development of the first atom bomb. 
“We were not working under wartime 
conditions. But I’d say it was definitely 
a marathon.’’ ❖ 
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Comdex also featured the world’s longest taxi cab waiting lines , with 
many visitors waiting for up to two hours for a cab back to hotels not 

serviced by the show’s shuttle buses. 
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Computer News 
and New Products 



PostScript laser 
with PCL5 emulation 

The LZR 895 from Dataproducts is an 
Adobe PostScript level 2 laser printer 
with PCL5 emulation. It features dual 
input bins for uninterrupted network 
printing, a high speed RISC processor 
and 600 x 600dpi resolution with edge 
smoothing technology for crisp images 
and smooth character edges. 

The printer includes 3MB of 
memory (expandable to 19MB) with 
Adobe Memory Booster, which more 
than doubles the printer’s effective 
memory — allowing the LZR 895 to 
deliver 6MB of performance with only 
3MB of actual memory. 

The LZR 895 is compatible with Win¬ 




dows, DOS and Macintosh applications, 
via a high speed bidirectional parallel and 
Appletalk interface. Automatic port 
switching allows each interface port, in¬ 
cluding the optional serial port, to remain 
active when the LZR 895 is connected to 
more than one computer. The printer also 
has a multi-protocol internal network in¬ 
terface which will simultaneously support 
most standard network protocols. 

The printer has an estimated running 
cost (excluding paper costs) of under two 
cents per page (based on retail pricing), 
claimed to be around half that of com¬ 
petitive products. The RRP is $2757 (in¬ 
cluding tax) and the printer will be 
available through all Dataproducts’ 
authorised resellers. 

For further information circle 161 on 
the reader service coupon or contact 
Dataproducts, Unit 2, 10 Rodborough 
Road, Frenchs Forest, 2086; phone (02) 
451 3533. 

PC/104 module 

The PCM-3610 is a PC/104 com- 
patible module that offers high speed, 
isolated RS-232, RS-422 and RS-485 
communication. The module provides 
two independent ports, accessed 
through male DB-9 connectors. One port 
supports RS-232 and RS-422/485, while 


Fibre optic modem 

The OSD600 from Optical Systems 
Design is a PCM primary multi¬ 
plexer/fibre optic modem designed for 
large campus and industrial environ¬ 
ments. The OSD600 is a modular system 
that provides a wide range of interfaces 
commonly used in such situations. Its line 
interface is configurable for coaxial 
cable, optical fibre or a combination. 


Currently available user interfaces in¬ 
clude: two-wire subscriber and exchange 
lines, four-wire audio card with E and M 
lead signalling, RS232/RS422 data and 
industrial party/paging. The unit can be 
supplied to work with either single-mode 
or multi-mode fibre. 

For further information circle 162 on 
the reader service coupon or contact Op¬ 
tical Systems Design, PO Box 891, Mona 
Vale, 2103; phone (02) 913 8540. 




the other supports RS422/485. An on¬ 
board 16C550 UART and 16-byte FIFO 
buffer enable high-speed communication 
at up to 115,200 bps. The module is also 
fully compatible with normal low-speed 
serial interfaces. 

Programs written for half-duplex RS- 
232 can be used for RS-485. communica¬ 
tion without modification because of 
special circuits on the PCM-3610 which 
sense the direction of incoming data and 
switch the transmission direction accord¬ 
ingly. This feature allows communication 
over just two wires and lets users easily 
change from RS-232 to RS-485. 

The PCM-3610 supports I/O base ad¬ 
dresses from 200H to 3F8H and inter¬ 
rupts 3 to 7 and 9. Optical isolation 
prevents ground loops and increases 
reliability in noisy environments. Addi¬ 
tional surge protection on the transmit 
and receive lines minimises damage to 
devices connected to these lines. 

For further information circle 164 on 
the reader service coupon or contact 
Priority Electronics, Suite 4 and 5, 23-25 
Melrose St. Sandringham, 3191; phone 
(03) 521 0266. 

PADS PCB special offer 

GEC Electronics Division, Australian 
distributors for PADS Software, has 
announced a special promotion for exist¬ 
ing P-CAD PCB users to enable them to 
purchase PADS PCB design software at 
half price. 

This promotion has resulted from the 
uncertainty surrounding the P-CAD PCB 
layout tool following its purchase by 
Accel Technologies from Altium. Accel’s 
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president, Walt Foley, stated that acquir¬ 
ing P-CAD’s user base, and not its tech¬ 
nology, was his primary motivation for 
the purchase. Regarding P-CAD, he said 
“It seemed we could blend our technol¬ 
ogy with their user base and history into a 
win-win situation for everyone”. 

The offer is: purchase PADS-Perform 
by May 31 1995, and receive 50% off the 
base PADS-Perform and any options 
needed to match the functionality of the 
P-CAD system being used. The offer in¬ 
cludes one full year of PADS main¬ 
tenance for free and an automatic, free 
upgrade to PowerPCB when this product 
is released. 

Further, by special arrangement with 
Router Solutions, a P-CAD to PADS 
translator is available for A$500 to 
P-CAD users who purchase a Perform 
system. PADS also have special offers 
in routing technology from Cooper 
and Chyan Technologies and CAE tools 
from Viewlogic. 

For further information circle 163 on 
the reader service coupon or contact GEC 
Electronics Locked Bag 29, PO Rydal- 
mere 2116; phone (02) 638 1888. 

GPIB interface for PC/104 

National Instruments has announced a 
low cost, high performance IEEE 488 in¬ 


terface module for embedded PCs with 
PC/104 expansion. 

The PC/104-GPIB is fully hardware 
and software compatible with the 
company’s AT-GPIB/TNT plug-in IEEE 
488.2 interface. It features a patented 
HS488 high speed mode for GPIB trans¬ 
fers up to 1.6MB/s. An embedded PC 
equipped with the PC/104-GPIB be¬ 
comes a high performance IEEE 488.2 
controller able to monitor, control and 
communicate with thousands of GPIB- 
based engineering, scientific, or medical 
instruments and graphics equipment. 

The interface features the company’s 
TNT4882C ASIC, and performs the basic 
talker, listener and controller functions 
required by all versions of the IEEE 
488 standard. 

For further information circle 165 on 
the reader service coupon or contact Na¬ 
tional Instruments Australia, PO Box 
466, Ringwood 3134; phone (03) 
879 9422. 

Data acquisition 
module for notebooks 

The WaveBook/512 is a DSP based, 
12-bit, lMS/s portable data acquisition 
add-on for notebook and desktop PCs. 
The device is an eight channel instrument 
specifically designed for applications that 



AMK' 


The Real-Time 
Multitasking Kernel 




680x0, 683xx 
i960 family 
R300, LR330x0 
80x86/88 real mode 
80386 protected mode 
Z80, HD64180 


Full-featured,compact ROMable 
kernel with fast interrupt response 

Pre-emptive, priority based task 
scheduler with optional time slicing 

Mailbox, semaphore, resource, 
event, list, buffer and 
memory manager 

Insight™ Debug Tool is available 
to view system internals and gather 
task execution statistics 


Configuration Builder utility 
eases system construction 

Supports inexpensive PC-hosted 
development tools 

Comprehensive, crystal clear 
documentation 

No-hidden-changes site license 
Source code included 
Reliability field-proven since 1980 


For a free Demo Disk and your copy of our excellent 
AMX product description, contact us today. 

26 Mayneview St 
Milton Qld 4064 
Ph: (07) 369 5900 
Fax: (07) 369 5257 
Freecall: 1800 818 097 
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BALTEC 

SYSTEMS 


Pty Ltd 
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CIRCUIT 
SIMULATION 
TOOLS 1 


ICAP/4 EVALUATION $49* 

ICAP/4 STUDENT $99* 

ICAP/4 LITE $895 

32 BIT engine 

h $49 creditable to later purchase of LITE or Interactive 
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COMPUTER NEWS 


require high resolution and high speed 
signal capture, such as engine strain 
testing, multi-channel acoustical test¬ 
ing, mechanical integrity testing and 
destructive testing. The unit has eight 
digital inputs, readable at up to IMB/s, 
and is expandable up to 72 analog chan¬ 
nels via an optional eight channel expan¬ 
sion module. 

The module operates from either AC or 
DC power, and can be used in portable, 
field, or benchtop applications. It con¬ 
nects to a notebook PC via the enhanced 
parallel port (EPP) or an optional 
PCMCIA card interface. 

Connection to a desktop PC is via the 
EPP port or an optional ISA plug-in 
card interface. 

The WaveBook/512 includes Win¬ 
dows set-up and data acquisition 
software, comprehensive program¬ 
ming language drivers and drivers for 
third party graphical acquisition and 
analysis packages. 

For further information circle 169 on 
the reader service coupon or contact 
Scientific Devices, 2 Jacks Road, South 
Oakleigh 3167; phone (03) 579 3622. 


2.5" disk 
drive 

Hitachi has introduced a family of 2.5 M 
disk drives claimed to have the industry’s 
highest available storage capacity in that 
format. They are intended for the OEM 
and after-sales notebook and sub¬ 
notebook upgrade markets. Model 
DK221A-34 has a 340MB capacity and 
the DK211A-51 a 540MB capacity. The 
company will soon be releasing new 
models with up to 1.08GB capacity. 

The drives are available in two height 
sizes of 12.5mm or 19mm, depending on 
capacity. The high capacity is achieved 
by glass platters and a special head disk 
assembly and thin-film head technology. 
All drives in the 2.5" range have an 
average seek time of 12 milliseconds and 
a fast ATA interface. 

For portable computing applications, 
the drives have an operating shock 
resistance of 100 gravities (non-operat¬ 
ing shock resistance is 150G). Current 
consumption for both seek and 
read/write operations is between 400 to 
600mA and is 260mA for idle and 10mA 
for sleep operations. 

For further information circle 168 on 
the reader service coupon or contact 


Bernhard Kotarski at Hitachi Australia, 
Level 4, 73 Miller Street, North Sydney; 
phone (02) 929 8788. 

Miniature smart card holder 

Smart cards are used to improve 
security, carry information and give posi¬ 
tive user identification. For example, the 
GSM telephone system, the digital 
telephone network standard adopted in 
Europe and expanding around the world, 
depends on the use of smart cards for 
positive subscriber identification. These 
subscriber identity modules, or SIM 
cards, contain the user’s identification, 
individual telephone number, billing in¬ 
formation, and allow access to many fea¬ 
tures available on the GSM network. The 
current trend toward pocket size phones 
has led to miniature SIM cards measuring 
15 x 25mm. 

Molex has introduced a new SIM card 
holder for use with these miniature cards. 
The mini-SIM card is placed in a Molex 
carrier and the carrier with card slides 
into a slot in the case of the phone, and 
locks into the holder. 

For further information circle 166 on 
the reader service coupon or contact 
Utilux, PO Box 68, Kingsgrove 2208; 
phone (02) 50 0155. ♦ 


PCMCIA I/O kit 

Molex has released a complete PCMCIA Type II I/O card kit 
for applications such as fax/modem, LAN etc. The 89073 kit in¬ 
cludes a 68-circuit receptacle, 15-circuit I/O header, a 15 circuit 
fully shielded I/O cable assembly, a frame with four pre-as- 
sembled EMI clips and two metal covers for the I/O card. The 
overall profile height of the card kit system is 5mm. 

The 68-circuit receptacle for PCMCIA mating interface is 
made of PSS UL94V-0 material with titanium copper terminals, 
and the 15-circuit I/O header has a built in polarisation key. 
Both the receptacle and header have a mating life cycle of up to 
10,000 times. EMI shielding is provided by four independent 
gold plated clips pre-assembled to the frame. 

For further information circle 167 on the reader service 
coupon or contact Utilux, PO Box 68, Kingsgrove 2208; phone 
(02)50 0155. _ 



Australian Computers & Peripherals from JED. .. Call for data sheets . 

Australia’s first 



$125 PROM 
Eraser, complete 
with timer 


PC/104 computer. 

The photo to the left shows the 
new JED PC540 single board 
computer for embedded scientific 
and industrial applications. 

This 3.6” by 3.8” board uses 

Intel’s 80C188EB processor, DO DOOM 

with two serial ports (one with 3>oUU rC rttUIVI 

RS485), 3 timers, R-T-clock, l 2 C bus, etc. We added a Xilinx gate array PrOQ^dmiTICr. (Sales tax exempt prices) 

with 40 I/O lines for user I/O. It has 128 kB of RAM, and runs programs in . ._, DDAMc . miar npo 

C (using the $179 Pacific C complier). Or it can run Datalight’s ROM-DOS NGGQ tO pTOCjrSmmG KKL/lVIS TTOm yOUl ■ O . 

from a 512 kB Am29F040 FLASH chip. The basic board is $350 one-off. This uttle box simply plugs into your PC or Laptop’s parallel printer port and reads, 

a m _ - writes and edits PROMs from 64Kb to 8Mb. 

JED Microprocessors rtyi Ltd It does it quickly without needing any plug in cards. 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. PhonG: (03) 762 3588 Fax: (03) 762 5499 
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Your Complete Guide To The Huge Range of CONNECTORS from Geoff Wood (Part 1) 


Following the popularity of our Semiconductor Listing 
we’re listing all our connectors over the next couple of 
months - just to show you how comprehensive our 
rsnge is. We suggest you photocopy or save this page for 
future reference! 


ALLIGATORS 


AC26.B 
AC26.R 
AC32.B 
AC32.R 
AC34.B 
AC34.R 
AC65.B 
AC65.R 

BNC 

BNC1 RG58 5.3mm 
BNC1-R/A Right Angle BNC Crimp $12.40 


26mm Black Allig.Clip 
26mm Red Allig.Clip 
32mm Black Allig.Clip 
32mm Red Allig.Clip 
34mm Blk Allig. Clip 
34mm Red Allig. Clip 
65mm Black Allig.Clip 
65mm Red Allig.Clip 


$0.30 

$0.30 

$0.35 

$0.35 

$0.40 

$0.40 

$0.55 

$0.55 


$3.05 


BNC1CT BNC Crimp Pig $2.45 

BNC1ST COAX Pig Screw/Crimp $3.30 

BNC Twist on Pig $3.80 

BNC Panel Skt $2.30 

3 Female Tee $7.15 

BNC Coupler $3.45 

2 Female, 1 Male Tee $7.15 


BNC1TT 

BNC2 

BNC3 

BNC4 

BNC6 

BNC8 

BNC9 

BNC10 

BNC12 

BNC13 


Y Shape 1 Plug 2 Socket $10.95 
R/A Socket to Plug $5.05 

RG59 6.3mm $2.80 

BNC Insltd Chassis Skt $3.05 
RG58 Crimp Chassis Skt $3.45 


BNC-TERM-50ohm BNC Terminator $2.95 


BANANA 


BP4.B 4mm Blk Banana Pig 
BP4.R 4mm Red Banana Pig 
BP4L.B 4mm Banana Pig w/Link 
BP4L.R 4mm Banana Pig W/Link 
BP4M.B 4mm Black Banana Pig 
BP4M.R 4mm Red Banana Plug 
BP4S.B 4mm Stkbl Banana Pig 
BP4S.R 4mm Stkbl Banana Pig 
BS4.B 4mm Chassis Skt 
BS4.R 4mm Chassis Skt 


$0.80 

$0.90 

$1.60 

$1.60 

$1.90 

$1.90 

$2.25 

$2.25 

$0.65 

$0.65 


AUDIO 


MONO 

C25.B 

C25.R 

C35.B 

C65.B 

C65.R 

C65.M 

J25 

J35 

J35C 

J35S 

J65 

P25.B 

P25 R 

P35.B 

P35M 

P35P 

P35.R 

P65.B 

P65M 

P65.R 

P65MA 

P65P 

STEREO 

CS35 

CS65.B 

CS65.M 

CS65.R 

JS35 

JS65 

JS65.C 

PS25 

PS35.B 

PS35M 

PS35.R 

PS65.B 


2.5mm Inline Skt $1.10 

2.5mm Inline Skt $1.00 

3.5mm Inline Skt $1.00 

6.35mm Inline Skt $1.50 

6.35mm Inline Skt $1.50 

6.35mm Metal Skt $2.65 

2.5mm Mono Skt $1.30 

3.5mm Mono Chassis Skt $1.30 
3.5mm Chassis Skt $0.70 

3.5mm Mono Closed Skt $1.30 
6.35mm Mono Clsd Skt $1.65 
2.5mm Pig $0.75 

2.5mm Phone Pig $0.75 

3.5mm Pig $0.75 

3.5mm Metal Pig $1.25 

3.5mm Phone Pig $0.60 

3.5mm Phone Pig $0.75 

6.35mm Mono Phone Pig $1.10 


6.5mm Metal Pig 
6.35mm Mono Pig 
6.35 Mono 1 Mtl Pig 
6.5mm Phone Pig 


$1.80 

$ 1.10 

$2.05 

$ 1.10 


3.5mm Stereo Inline Skt $1.60 
6 35mm Stereo Skt-PlasticSI .55 
6.35mm Stereo Mtl Skt $2.85 
6.35mm Stereo Inin Skt $1.55 
3.5mm Stereo Closed Skt $1.30 
6.5mm Stereo Clsd Skt $2.45 
6.35mm Stereo Dbl Close $2.75 
2.5mm Stereo Pig $2.25 

3.5mm Stereo Pig $1.25 

3.5mm Stero Metal Pig $1.70 
3.5mm Stereo Pig $1.25 

6.35mm Mono Phone Pig $1.55 


PS65M 

PS65.P 


6.35mm Stereo Pig $2.30 
6.35mm Stereo Phone Pig $1.55 


CANNON 


CAN-AXR-3-11 3 Pin Inline Fern Pig $7.85 
CAN-AXR-3-11-B Cannon Socket $7.90 
CAN-AXR-3-12 3 Pin Inline Male Pig $7.30 
CAN-AXR-3-21 Female Chassis Skt $9.50 
CAN-AXR-3-22 Cannon Skt $6.55 

CAN-AXR-3-31 3 Pin Inline Fern Pig $8.80 
CAN-AXR-3-32 3 Pin M Chassis Skt $5.95 
CAN-AXR-3-34 Male Chassis Skt $6.80 
CAN-AXR-4-11 4 Pin Inline Fern Pig $12.95 
CAN-AXR-4-12 Cannon Plug $9.85 

CAN-AXR-4-31 4 Pin Fern Chas Skt $13.30 
CAN-AXR-4-34 Male Chassis Skt $7.70 
CAN-AXR-5-11 5 Pin Inline F. Pig $18.95 
CAN-AXR-5-12 5 Pin Inline M. Plug$11.95 
CAN-AXR-5-31 5 Pin F. Chassis Skt$18.15 
CAN-AXR-5-34 Male Chassis Skt $11.05 
CAN-AXR-LNE-11 3 P. 250V F. Pig $16.95 
CAN-AXR-LNE-12 3 P. 250V M Pig$16.95 
CAN-AXR-LNE-31 3 P. 250V F. Skt $12.90 
CAN-AXR-LNE-32 3 P. 250V M. Skt$12.00 
CAN-AXR-JNR-FML 3 Pin AXR 

Joiner F/F 

CAN-AXR-JNR-MALE 3 Pin AXR 

Joiner M/M 


$9.95 

$8.95 


CENTRONICS 

SOLDER 

CENT-14-PLG Centronics Cable Pig $4.35 
CENT-14-SKT Centronics Cable Skt $6.35 
CENT-24-PLG Centronics Cable Pig $5.95 
CENT-24-SKT Centronics Cable Skt $12.00 
CENT-36-PLG Centronics Cable Pig $3.35 
CENT-36-SKT Centronics Cable Skt $5.35 
CENT-50-PLG Centronics Cable Pig $8.40 
CENT-50-SKT Centronics Cable Skt $10.85 
CENTRONICS-IDC 

IDC-CENT-24-PLG Centr. IDC Pig $8.40 
IDC-CENT-24-SKT Centr. IDC Skt $7.90 
IDC-CENT-36-PLG Centr. IDC Pig $6.55 
IDC-CENT-36-SKT Centr. IDC Skt $6.00 
IDC-CENT-50-PLG Centr. IDC Pig $12.55 
IDC-CENT-50-SKT Centr. IDC Skt $10.75 

DC PLUGS & SOCKETS 

DC10 1 mm DC Plug-SANYO $1.30 

DC13 1.3mm DC Plug-SANYO/AWA $1.30 


DC16 1.6mm DC Pig 

DC21 2.1mm DC Pig 

DC25 2.5mm DC Pig 

DC31 3.1mm Plug-JVC 

DJ21 2.1mm DC Skt 

DJ21C 2.1mm Chassis Skt 
DJ21P 2.1mm PCB Mount Skt 
DJ25 2.5mm DC Skt 
DJ25P 2.5mm PCB Mount Skt 

DIN PLUGS & 
SOCKETS 

DIN-JD2 2 Pin DIN Skt 
DIN-JD3 3 Pin Panel Mount Skt 
DIN-JD4 4 Pin Panel Mount Skt 
DIN-JD5 5 Pin DIN Chassis Skt 
DIN-JD5A 5 Pin Domino Panel Skt 
DIN-JD6 6 Pin Panel Mount Skt 
DIN-JD7 7 Pin DIN Metal Skt 
DIN-JD8 8 Pin 270d DIN Mtl Skt 
DIN-JD8A 8 Pin DIN Panel Skt 
DIN-PD2 2 Pin DIN Pig 
DIN-PD3 3 Pin DIN Pig 
DIN-PD4 4 Pin DIN Pig 
DIN-PD5 5 Pin DIN Pig 180 Deg 
DIN-PD5B 5 Pin DIN Pig 240 Deg 
DIN-PD5M 5 Pin DIN Pig 
DIN-PD6 6 Pin Plug-Shielded 
DIN-PD7 7 Pin Plug-Shielded 


$ 1.20 

$ 1.20 

$ 1.20 

$1.30 

$ 1.10 

$2.25 

$0.95 

$ 1.10 

$0.95 


$0.70 

$ 1.00 

$ 1.20 

$1.40 

$1.35 

$1.50 

$1.55 

$1.70 

$1.65 

$0.80 

$ 1.00 

$1.05 

$ 1.00 

$ 1.10 

$5.45 

$ 1.20 

$1.30 


DIN-PD8 8 Pin 270 Degree Pig $1.40 
DIN-PD8A 8 Pin DIN Pig $1.35 

DIN-PDM3 3 Pin Micro DIN Pig $2.55 

DIN-PDM4 4 Pin Micro DIN Pig $2.55 

DIN-PDM5 $2.65 

DIN-PDM6 6 Pin Micro DIN Pig $2.75 
DIN-PDM7 $2.90 

DIN-PDM8 8 Pin Micro DIN Pig $3.05 
DIN-RA-SKT RA 5 Pin DIN Skt 

MAB5SH $2.80 

DIN-SD2 2 Pin DIN Skt $0.70 

DIN-SD3 3 Pin Inline Skt $1.05 

DIN-SD5 5 Pin 180 Degree Skt $1.35 

DIN-SD5A 5 Pin Domino Skt $1.30 

DIN-SD5B 5 Pin DIN Inline Skt $1.35 

DIN-SD6 5 Pin DIN Skt $1.40 

DIN-SD7 7 Pin DIN Skt $1.40 

DIN-SD8 8 Pin 270 Degree Skt $1.70 

DIN-SD8A 8 Pin DIN Inline Skt $1.65 

DIN-SDM4 4 Pin Mini DIN Line Skt $2.50 
DIN-SDM6 6 Pin Mini DIN Line Skt $1.45 
DIN-SDM8 8 Pin Mini DIN Line Skt $1.45 

ZERO INSERTION 

IC-TEXTOOL-16 16 Pin ZIF Skt 
IC-TEXTOOL-20 20 Pin ZIF Skt 
IC-TEXTOOL-24 24 Pin ZIF Skt 
IC-TEXTOOL-28 28 Pin ZIF Skt 
IC-TEXTOOL-40 40 Pin ZIF Skt 


$21.45 

$30.95 

$26.40 

$29.20 

$48.70 


RCA 


RCA1.B RCA Inline Skt 
RCA1.R RCA Inline Skt 
RCA1.Y RCA Inline Skt 
RCA1.W RCA Inline Skt 
RCA1M.BRCA Inline Skt 
RCA1M.RRCA Inline Skt 
RCA2.B RCA Plug Plastic 
RCA2.R RCA Plug Plastic 
RCA2.Y RCA Plug Plastic 
RCA2.W RCA Plug Plastic 
RCA2M.BRCA Plug-Metal 
RCA2M.RRCA Plug Metal 
RCA3B RCA Chassis Skt 
RCA3R RCA Chassis Skt 
RCA3I RCA Chassis Skt 
RCA32 Terminal Board 2 Skts 


$0.55 

$0.55 

$0.55 

$0.55 

$1.30 

$1.30 

$0.55 

$0.55 

$0.55 

$0.55 

$1.30 

$1.30 

$0.80 

$0.80 

$0.90 

$1.05 


SCSI 


SCSI-INLINE-TERM 

SCSI Terminator 50M/50F $19.95 

SCSI-TERMINATOR 

50 Ohm SCSI Terminator $13.95 
SCSI/SCSI-2 

50 Pin SCSI-1 to SCSI-2 $59.95 

TELEPHONE 

TEL-CNC6 6 x 6 US Pig to US Skts $4.05 
TEL-CNC7 Inline 6x4 Joiner $4.00 

TEL-RJ45-JOINER RJ45 Inline Join $3.70 

TEL-CNC86x6 US Entry Box $3.55 

TEL-CNC10 6 x 6 US Entry Box $4.10 
TEL-CNC11 Dual 6 x 6 US Entry $8.15 
TEL-CNL9 6x6 Extension Cable $8.20 

TEL-CNL11 5M 6 x 6 Dual Extn $9.10 

TEL-CNL16 5M 6 x 6 Pig to Pig $7.20 

TEL-PT1 Telephone Pig $5.10 

TEL-PT2 Telephone Skt $5.65 

TEL-PT3 Telephone Entry Box $5.65 

TEL-PT5 Telephone Plug $7.15 

TEL-PT7 Inline 6x4 Joiner $4.20 

TEL-PT8 Modular Wall Socket $5.10 

TEL-PT14PCB 4 Way 4 Wire $2.55 

TEL-PT16PCB 6 x 6 Skt $2.55 

TEL-PT18PCB 8 x 8 Skt $4.55 

TEL-PT25US Pig to Dual US Skts $10.05 
TEL-PT35RJ45 Patch Cord 2 Metre $4.95 

TEL-PT35L RJ45 8 Way 5 Metres $6.45 

TEL-PT28RJ45 Dual Adaptor $8.25 

TEL-PT44Plug-4 Slot 4 Pin Wired $3.10 

TEL-PT646 x 4 Modular Plug $3.25 


8.30am to 5.00pm Mon to Thurs., 8.30am to 4.30pm Friday. 
Mail Orders add $5.00 min to cover postal charges. 

Next day delivery in Sydney add $8.00. 

All prices include Sales Tax unless stated otherwise. 

Tax exemption certificates accepted if the line value 
exceeds $10 00 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted. READER INFO NO. 45 



$3.95 

$7.45 

$8.50 

$ 10.20 

$ 11.10 

$20.35 

$14.25 

$12.35 

$18.40 

$7.05 

$7.65 

$7.15 

$5.50 

$4.50 

$6.95 

$30.25 


$2.90 

$3.05 

$0.60 


TEL-PT66/5 6 x 6 Modular Plug 
TEL-PT88RJ45 8 Way Plug 
TEL-2 Dual Adaptor 

TEL-2C Australian Pig to 2 Skt 
TEL-2D Telephone Dual Adaptor 

TEL-3 Telephone Dual Adaptor 

TEL-4 5M Extension Cable 
TEL-5 2.5M Extension Cable 

TEL-6 10M Extn Cable 

TEL-8 Aust Plug to US Skt 

TEL-9 6x4 Extension Cable 

TEL-11 5M 6x4 Dual Extn 
TEL-14.C 4 x 4 Curly Cord 
TEL-16 5M 6 x 4 Pig to Pig 
TEL-18 5M 8x8 Plug to Plug 
TEL-21 Telephone Extn Bell 

SOLDER D TYPE 

9 PIN 

D-09/09-SHELL 9 to 9 Shell 
D-09/25-SHELL 9 to 25 Shell 
D-09-PLG 9 Pin Solder Pig 
D-09-SHELL-MTLSD 9 Pin Backshell$1.05 
D-09-SKT9 Pin Solder Skt $0.50 

D-09-SHELL 9 Pin Backshell $0.55 

D-09-PLG-RA-7.2M 9 P. R/A Pig Sh $1.10 
D-09-SKT-RA-7.2M 9 P. R/A Skt Sh $1.20 
15 PIN HIGH DENSITY 
D-0915-PLG 9 Pm Shell W/15 Pins $1.55 
D-0915-SKT 9 Pin Shell W/15 Pins $1.55 
D-0915-SKT-RA-7 H D 15 Pin PCB $2.00 
15 PIN 

D-15-PLG 15 Pin Solder Pig $0.90 

D-15-PLG-RA-7.2M 15 P.R/A Pig Sh $2.00 
D-15-SKT15 Pin Solder Skt $0.90 

D-15-SKT-RA-7.2M 15 P.R/ASkt Sh $1.55 
D-15-SHELL 15 Pin Backshell $0.70 
D-15-SHELL-MTLSD 15 P Met Shell$1.10 
19 PIN 

D-19-PLG 19 Pin Solder Pig 
D-19-SKT19 Pin Solder Skt 

D-19-SHELL 

23 PIN 

D-23-PLG 23 Pin Solder Pig 
D-23-SKT23 Pin Solder Skt 
D-23-SHELL 23 Pin Backshell 
25 PIN 

D-25/25-SHELL 25 to 25 Shell 
D-25-PLG 25 Pin Solder Pig 
D-25-PLG-RA-7.2M 25 P.R/A Pig Sh $1.75 
D-25-PLG-STR-PCB 25 P Str P PCB $3.60 
D-25-SKT25 Pin Solder Skt $1.00 

D-25-SKT-RA-7.2M 25 P.R/A SktSh $1.88 
D-25-SHELL 25 Pin Backshell $0.65 

D-25-SHELL-MTLSD 25 P Met Shell$1.10 
37 PIN 

D-37-PLG 37 Pin Solder Pig 
D-37-SKT37 Pin Solder Skt 
D-37-SHELL 37 Pin Backshell 
50 PIN 

D-50-PLG 50 Pin Solder Pig 
D-50-SKT-RA-7.2M 
D-50-SKT50 Pin Solder Skt 
D-50-SHELL 50 Pin Backshell 

D-HEX-NUTS/50 


$1.60 

$1.60 

$ 1.00 

$1.90 

$1.35 

$1.55 

$1.80 

$ 1.00 


$1.70 

$1.70 

$1.90 

$4.85 

$6.95 

$4.85 

$3.90 

$ 8.00 


D-JACK-SCREWS Jack Screws/Pair $0.60 

IDC D TYPE 

IDC-D09-PLG 9 Pin IDC D Pig $3.80 

IDC-D09-SKT 9 Pin IDC D Skt $3.80 

IDC-D15-PLG 15 Pin IDC D Pig $3.80 

IDC-D15-SKT 15 Pin IDC D Skt $3.88 

IDC-D25-PLG 25 Pin IDC D Pig $4.30 

IDC-D25-SKT 25 Pin IDC D Skt $3.75 

IDC-D37-PLG 37 Pin IDC D Pig $6.70 

IDC-D37-SKT 37 Pin IDC D Skt $9.25 


Machine Sockets, Headers and 
Transition Sockets next month.... 


Geoff Wood Electronics Pty Ltd 
and Semtech (inc in NSW) 

229 Burns Bay Road, Lane Cove West 
NSW 2066 (Corner Beatrice Streets 

Telephone : (02) 428 4111 Fax : (02) 428 5198 
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EA DIRECTORY OF SUPPLIERS 

Which of our many advertisers are most likely to be able to sell you that special component, 
instrument, kit or tool? It’s not always easy to decide, because they can’t advertise all of 
their product lines each month. Also some are wholesalers and don’t sell to the public. The 
table below is published as a special service to EA readers, as a guide to the main products 
sold by our retail advertisers. For address information see the advertisements in this or 
other recent issues. 

Supplier 

Altronics 

Companion Computers 
Dick Smith Electronics 
Emona Instruments 
Geoff Wood Electronics 
Jaycar Electronics 
Kalex 

Macservice 
RCS Radio 
Rod Irvina Electronics 
ScientificDevices 
TECS 

Wagner Electronics 

KEY TO CODING: D 

A Kits and modules E 

B Tools F 

C PC boards and supplies G 
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Components 

1C chips and semiconductors 
Test and measuring instruments 
Reference books 


Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 


SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9992. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE¬ 
QUIRED. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
lOOsq.cm, $10 for larger boards. Please 
specify negatives or positives. 

PROJECT QUERIES: Advice on projects 
is limited to postal correspondence only 
and to projects less than five years old. 
Price $7.50. Please note that we cannot 


undertake special research or advise on 
project modifications. 

Members of our technical staff are not 
available to discuss technical problems 
by telephone. 

OTHER QUERIES: Technical queries out¬ 
side the scope of ‘Replies by Post’, or sub¬ 
mitted without fee, may be answered in the 
‘Information Centre’ pages at the discretion 
of the Editor. 

PAYMENT: Must be negotiable in Australia 
and payable to ‘Electronics Australia’. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
ADDRESS: Send all correspondence to: 
The Secretary, Electronics Australia, PO. 
Box 199, Alexandria, NSW 2015; phone 
(02) 353 0620. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 


Credit Card: 
Cheque: 
Money Order: 


Mastercard Expiry Date: 

American Express 

Visa 

Bankcard 


Name:. 

Address:. 

. Postcode:. 

Back Isues:. 


No.of issues required:.$7.50= 

No.of copies required: .$5.00= 

No.of copies required:. ..$15.00= 

Total Payment Enclosed $ 


Photostat Copies:, 


Signature: . 

.(Unsigned orders cannot be accepted). 
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COLOUR MONITOR 


Used but guaranteed 12" colour 
computer monitors: $40 


MOTORS 

Small but powerful GEARED AC 
motor. 1 RPM/60HZ/24V/5W. We 
supply a circuit diagram that shows 
how to power this motor from 12V 
DC: Variable speed/full power 
(Bridge output). Bargain priced: $9 
MOTOR SPECIAL: These motors 
can also double up as generators. 
Type M9: 12V, I no-load = 0.52A - 
15,800 RPM at 12V, 36mm dia, 
67mm long, $5. Type M14: made 
for slot cars, 4-8V, I no-load = 
0.84A at 6V, at max efficiency I = 
5.7A - 7500 RPM, 30mm dia, 
57mm long, $5 

POLYGON SCANNERS: Precision 
motor with 8-sided mirror, plus a 
matching PCB driver assembly. Will 
deflect a laser beam and generate 
a line. Needs a clock pulse and DC 
supply to operate, information 
supplied. SPECIAL REDUCED 
CLEARANCE PRICE $15 


NEW - IR REMOTE SWITCH 


Consists of a PCB and all on-board 
components for an IR receiver with a 
toggle output. Includes a new 
commercial ready-made slimline IR 
remote control transmitter, designed 
for a CD player. Press any button on 
the IR transmitter to toggle the output 
on the receiver: The system has up to 
20m range and will also work from 
most other IR remote controls! 
Receiver has an 1C "front end" and 
operates from 8-15V DC, and will 
drive a relay. Transmitter operates 
from two AAA batteries (Not supplied). 
Unbelievable pricing: $18 Suitable 
12V 8A relay with 4kV isolation: $3, 
12V DC plugpack: $10. 


VISIBLE LASER 
DIODE KIT 

670nm 5mW complete kit $35 

ON SPECIAL 


COMPONENTS 

SUPERCAPS 0.047F 5.5V 5 for $2 
PCB MOUNTED SWITCHES 90 

deg. 3A - 250V, SPDT: 4 for $2 
CASED TRANSFORMER 230: 1.7V 
300mA AC - in small plastic case 
with 2m long input and output 
leads: $6 

CASED TRANSFORMERS In 

attractive plastic instrument box, 
Mains lead - plug at input, two 
separate outputs of 8.5V - 3.4A 
with leads: $15 

INDUCTIVE PROXIMITY SWITCHES 

Detect ferrous and non-ferrous 
metals at close proximity, AC or DC 
powered types, 3-wire connection 
for connecting into circuitry: Two for 
the supply,and one for switching 
the load, these also make excellent 
sensors for rotating shafts etc.: 
$22 ea. or 6 for $100 
HIGH INTENSITY RED LEDS 550 - 
lOOOmCd @ 20mA, 100mA max, 
5mm: 10 for $4 or 100 for $30 
EPROMS. 27C512, 512K (64K x 
8), 150ns access CMOS EPROMs. 
Removed from new equipment, 
need to be erased, guaranteed, $4. 


PCB WITH AD7581LN 1C: PCB with 
many components including a MAXIM 
AD758ILN 1C, 8-bit, 8-channel memory 
buffered data acquisition system 
designed to interface with 
microprocessors, $29. 

ARGON LASER Large water cooled 
ARGON laser that outputs 7W of blue - 
green, or 1W of red via an inbuilt Dye 
laser. Originally for medical use, has 
only had 200 hours of use! $12000 


POWER SUPPLY 


Used but very clean non standard 
computer power supplies, enclosed in 
metal casing with perforated ends for 
air circulation, built in fan, IEC input 
connector and OFF-ON switch, "flying" 
DC output leads, overall dimensions: 
87 x 130 x 328mm,110-220V input, 
+5V @ 8A, +12V # 3A, and -12V @ 
0.25A DC outputs. BARGAIN PRICED: 
$18 ea. or 4 for $60 


CABLES 

IEC EXTENSION LEADS: 2m, with 
IEC plug and IEC socket $5. 

IEC LEADS Heavy duty 3 core 
(10A) 3m leads with IEC plug one 
end and an European plug the 
other: $1.50 ea. or 10 for $10 
MODULAR TELEPHONE CABLES 
4 way modular curled cable with 
plugs each end, also a 4m 8-way 
modular flat cable with plugs 
each end, one of each for: $2 


MORE ITEMS & KITS 

Poll our (02) 579 3955 or 
(02) 579 4985 fax 

numbers for instructions 
on how to get our item 
and and kit lists. MANY 
MANY MORE ITEMS AND 
KITS THAN THOSE LISTED 
HERE. You can also ask 
for these lists to be sent 
with your next order. 


LITHIUM BATTERIES: Button shaped 
with pins, 20mm diameter, 3mm 
thick. A red LED connected across 
one of these will produce light output 
for over 72 hours (3 days): 4 for $2 
3” CONE TWEETERS Sealed back 
dynamic 8 ohm tweeters: $5 


DOT MATRIX LCDs 


Brand new Hitachi LM215 400 X 128 
dot matrix liquid crystal displays in an 
attractive housing. These have driver 
ICs fitted but require an external 
controller. Effective display size is 65 
x 235mm. Priced at less than 10% of 
their real value: $25 ea. or 3 for $60 


VEHICLE COMPUTER 

Originally for bicycles, these 
suit any moving vehicle with 
wheels! 9-function computer 
with speed, average speed, 
maximum speed, distance, 
odometer, timer, scan, freeze 
frame memory, and a clock. 
Microprocessor circuitry can 
be adapted to work with 
almost any wheel diameter. 
Divide the wheel diameter in 
millimeters by 6.8232, and 
program the result into the 
computer. $29.90 


$215 CCD VIDEO SECURITY 
SYSTEM 

Mono CCD camera on a small 
PCB. Includes auto iris lens. 
Works with illumination to 0.1 
lux and is IR responsive. This 
new camera is nearly 1/2 the 
size of the unit previously 
supplied, almost match box 
size! Can be used in total 
darkness with IR illumination: 
NEW LOW PRICE $180. 

We can also supply with each 
camera a used, guaranteed 
12V DC green computer 
monitor and a simple kit to 
convert it to work with the CCD 
camera. Monitor $25, kit $10. 
A COMPLETE 12V CCD VIDEO 
SECURITY SYSTEM FOR $215!! 


12V-2.5W SOLAR PANEL SPECIAL 

These US made amorphous glass 
solar panels only need terminating 
and weather proofing. We provide 
terminating clips and a sheet of glass. 
The terminated panel is glued to the 
backing glass, around the edges only. 
To make the final weatherproof panel 
look attractive some inexpensive 
plastic L angle can be glued to the 
edges with silicone glue. Very easy to 
make. Dimensions: 305x228mm, 
Voc: 18-20V, Isc: 250mA. SPECIAL 
REDUCED PRICE! $20 ea. or 4 for 
$60. Each panel is provided with a 
sheet of backing glass, terminating 
clips, isolating diode and instructions. 
A very efficient switching regulator kit 
is also available: Suits 12-24V 
batteries, 0.1-16A panels, $27. Also 
available, a simple and efficient shunt 
regulator kit, $5. 


POWER SUPPLIES 

EHT POWER SUPPLY; Out of new 

laser printers, deliver-600V, 7.5kV 
and +7kV when powered from a 
24V-800mA DC supply, enclosed in 
a plastic case, $16. 

SWITCH MODE POWER SUPPLIES: 
Mains in (240V), new assembled 
units with 12V - 4A and 5V - 4A DC 
outputs, $32. 

BATTERY CHARGER S2 accessory 
set for Telecom Walkabout 
"Phones". Includes cigarette lighter 
cable, fast rate charger, and 
desktop stand. Charges* ^ series 
connected AA Nicad batteries: $27 


Brand new 40 
character by 2-line LCD displays with 
built in driver circuitry that uses 
Hitachi ICs, easy to drive ‘standard’ 
displays, brief information provided, 
$30 ea. or 4 for $100. 


MAINS LASER SPECIAL 


Includes a compact potted US made 
power supply which can be powered 
from 110/220-240V AC, a 2-3mW 
He-Ne tube, a ballast resistor and 
instructions. The power supply 
requires 4-6V @ 2mA DC. Brand new 
components. Giveaway price: $65 


RUBY LASER HEADS 


These complete and functional heads 
include a flash tube, mirrors, and 4" 
ruby rod! Produce a high-intensity 
visible red beam! Circuits & 
components to drive these soon 
available. Dangerous, so restricted 
sales. Limited quantity. $695 


IMAGE INTENSIFIER TUBES 


Used but in excellent condition, 
second generation image intensifier 
tubes. Can be used to make small 
and very sensitive scope that can 
produce high resolution pictures in 
very low illumination. US made tubes 
that produce superior results! $650 

BLEMISHED 3-STAGE TUBES We 

have a good number of 40mm three 
stage fibre optically coupled 3-stage 
image intensifies that have minor 
blemishes: Similar to above but three 
tubes are supplied already bonded 
together: Extremely high gain!! Each 
of these tubes will be supplied with 
the power supply components only. 
See SC Sept. 94. $200 


KITS 

SINGLE CHANNEL UHF REMOTE 
CONTROL SC Dec. 92, one Tx and 
Rx: $45, extra Tx $15. 

4-CHANNEL UHF REMOTE 
CONTROL KIT: Two Tx & 1 Rx $96. 
LOW COST 1-2 CHANNEL UHF 
REMOTE CONTROL A single 
channel 304MHz UHF remote 
control with over 1/2 million code 
combinations with provision for a 
second channel expansion. The low 
cost design includes a complete 
compact keyring transmitter kit, 
which includes a case and battery, 
and a PCB and components kit for 
the receiver that has 2A relay 
contact output!. Tx kit $10, Rx kit 
$20 additional components to 
convert the receiver to 2 channel 
operation (Extra decoder 1C and 
relay) $6. INCREDIBLE PRICES: 
complete 1 channel Tx-Rx KIT: $30 
complete 2 channel Tx-Rx kit: $36 
additional transmitters: $10 
MASTHEAD AMPLIFIER KIT: Two 
PCBs plus all on-board 
components: Low noise (uses 
MAR-6 1C), covers VHF-UHF, $18 
LASER BEAM COMMUNICATOR 
KIT: Tx, Rx, plus IR laser: $60 
ELECTRIC FENCE KIT: PCB and 
components, includes prewound 
transformer: $40 

FM TRANSMITTER KIT - MKII high 
quality - high stability, suit radio 
microphones and instruments, 9V 
operation, the kit includes a PCB 
and all the on-board components, 
an electret microphone, and a 9V 
battery clip: $11 

FM TRANSMITTER KIT - MK1 This 
complete transmitter kit (miniature 
microphone included) is the size of 
an AA battery, and is powered by a 
single AA battery. We use a two AA 
battery holder (provided) for the 
case, and a battery clip (shorted) 
for the switch. Estimated battery 
life is over 500 hours!! $11 


OATLEY 

ELECTRONICS 

PO Box 89, Oatley 
NSW 2223 

Phone (02) 579 4985 Fax 
(02) 570 7910 or 579 3955 

major cards accepted with 
phone and fax orders 
P&P for most mixed orders 
Aust $6. 








































ICOM 


Count on us! 



NIROOIICING THE 
FIRST HANDHELD C8 
WITH DUI.T-IN 


Duplex operation for 


communication 


stations. 


SaCALL 


Innovation keeps ICOM ahead 


programmable 


range usvig repeater 


Open Scan/Group Scan 
fadty with separate 
user programmable 


At Icom our leadership in CB is built on 
innovation. And once again, ICOM is first 
with the latest, the new IC-40GX. 

The smallest handheld UHF CB and 
the first with built-in SELCALL. 

Now when you want one-to- 
one, uninterrupted 
communication, there’s 
no need to go to the 
extra expense of 
retrofitting. 

The IC-40GX 
allows you to 
send or receive 
calls from a specific 
individual or group. 

Each unit is factory- 
programmed with its own unique 
code and can monitor continuously, in 
quiet mode, until a selective call signal is received. 

You receive the calls that are specifically for you with no 
disturbing outside chatter. It makes UHF CB 
simple and as convenient to use as a handphone. 


Your emergency 
services channel. 
It can be a life 
saver. 


Simple one touch scan 
function: start, stop, 
memorise 


Feature after feature, ICOM puts you first. 

You can program your ten most frequently-called numbers for 
single button speed calling. You also get call-back 
acknowledgement and Group Call to as many as 100 stations. 

There's up to a full 5W of output power with a Hi/Lo 
transmission switch to conserve power and a power save 
mode on receive. Plus a one touch Channel 5 emergency 
channel, and much more. 

Discover the innovative features, the clarity and performance 
of the new IC-40GX for yourself at your nearest Icom dealer soon. 


Icom Australia 7 Duke St Windsor Victoria 3181 A.C.N. 006 092 575 
Free Call: (008) 338 915 Ph: (03) 529 7582 Fax: (03) 529 8485 
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